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(54) METHOD AND DEVICE FOR RECORDING OPTICAL INFORMATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To use a low-output laser light i N 
source to accurately record a hologram in each information 
recording position of information recording areas while moving a 
recording medium having a plurality of information recording 
areas. 

SOLUTION: When a hologram is recorded in each information 
recording position of the information recording areas of the 
optical information recording medium, it is necessary that the 
irradiation positions of information light and recording reference 
light follow up the information recording position, which is 
moved in accordance with movement of the optical information 
recording medium, for a prescribed period required for exposure. 
Therefore, the positional deviation between at least one lockup 
pit arranged in the information recording areas and an optical 
head is detected, and information light and recording reference 
light are continuously radiated to the information recording 
position accurately without positional deviation during hologram 
recording on the basis of servo control in the moving direction 
of the optical information recording medium, and thus holograms 
are recorded on the optical information recording medium. 
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* NOTICES * 

JPO and NCZPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the information record location in each information record section of the optical information 
record medium which has two or more address servo fields and information record sections So that it may 
be an optical information recording device for recording information as a hologram and the hologram by the 
interference fringe pattern of information light and a reference beam may be formed in the information 
record location of said optical information record medium An exposure means to irradiate information light 
and a reference beam to said optical information record medium, The optical information record-medium 
migration means to which said optical information record medium is moved, and a location gap detection 
means to detect the relative location gap with the exposure location of the information record location to 
move, said information light, and a reference beam based on positioning information, The optical 
information recording device characterized by having the exposure impaction efficiency means to which 
said exposure means is made to move along the migration direction of an optical information record medium 
based on the output of said location gap detection means so that the predetermined section lock of said 
exposure location may be carried out and it may move to said information record location. 
[Claim 2] Said location gap detection means is an optical information recording device according to claim 1 
characterized by detecting a location gap based on at least one positioning information prepared in the 
position in said information record section. 

[Claim 3] Said exposure impaction efficiency means is an optical information recording device according to 
claim 1 or 2 characterized by making it move said exposure means forward and backward along the 
migration direction of an optical information record medium according to the output of said location gap 
detection means. 

[Claim 4] It is the optical information recording device according to claim 1 to 3 characterized by the thing 
for which positioning information [ in / further / the identification information for identifying each 
information record section is recorded on each address servo field of said optical information record 
medium, and / said location gap detection means ] was established for every information record section of 
each truck, and which is the lock-up pit of a piece at least. 

[Claim 5] It is the optical information recording device according to claim 1 to 4 characterized by 
performing detection of the location gap by said location gap detection means in parallel with record of the 
hologram to an information record location. 

[Claim 6] For said information light and reference beam which record information, said location gap 
detection means is an optical information recording device according to claim 1 to 5 characterized by 
detecting said location gap by irradiating positioning information by the light beam of different wavelength. 
[Claim 7] Said location gap detection means is an optical information recording device according to claim 6 
characterized by irradiating positioning information by the light beam of long wave length rather than said 
information light and reference beam. 

[Claim 8] The wavelength of the information light for recording said hologram and a reference beam is an 
optical information recording device according to claim 7 characterized by being about 1 of wavelength of 
light beam for location gap detection which irradiates lock-up pit/2. 

[Claim 9] The process which it is [ process ] the optical information record approach which records the 
information by the hologram, and moves said optical information record medium to each information record 
section in the optical information record medium which has two or more information record sections, So 
that the interference fringe pattern of information light and a reference beam may be formed in the 
information record location of each of said information record section So that there may be no section gap 
predetermined in a relative position with the exposure location of the process which irradiates information 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2 5/26/2006 



JP,2003-085768,A [CLAIMS] 



Page 2 of 2 



light and a reference beam and the information record location of an information record section to move, 
said information light, and a reference beam in said optical information record medium The optical 
information record approach characterized by equipping migration of said optical information record 
medium with the process which said exposure means is made to follow. 

[Claim 10] For the lock-up pit established in the information record section of an optical information record 
medium, and information light and a reference beam, the process which makes said exposure means follow 
migration of said optical information record medium is the optical information record approach according to 
claim 9 characterized by to detect the location gap in the migration direction of an optical information 
record medium with the light beam for location gap detection of different wavelength, and to perform it. 
[Claim 11] For the lock-up pit established in the information record section of an optical information record 
medium, and information light and a reference beam, the process which makes said exposure means follow 
migration of said optical information record medium is the optical information record approach according to 
claim 9 or 10 characterized by to include the process to which the location gap in the migration direction of 
an optical information record medium with the light beam for location gap detection of different wavelength 
detects, and the exposure location of information light and a reference beam moves by servo control. 
[Claim 12] They are claims 9 and 10 characterized by performing said exposure of the light beam for 
location gap detection which carries out a lock-up pit pair in parallel with the exposure to the information 
record location of information light and a reference beam, or the optical information record approach 
according to claim 11. 

[Claim 13] Migration of the exposure location of the information light by servo control in the migration 
direction of the above-mentioned optical information record medium and a reference beam is the optical 
information record approach according to claim 9 to 12 characterized by being carried out by the magnetic 
control unit formed in the optical head. 

[Claim 14] Migration of the exposure location of the information light by servo control in the migration 
direction of the above-mentioned optical information record medium and a reference beam is the optical 
information record approach according to claim 9 to 12 characterized by being carried out by the 
piezoelectric-device control unit formed in the optical head. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention to the optical information record medium which has an information 
record section in two or more address servo field lists It is related with the optical information recording 
device, the optical information record approach, and the optical information record medium for recording 
information by super-high density using holography. Further in a detail Using the light beam of low-power 
output, alignment of the interference fringe pattern by holography is carried out to each information record 
location of an information record section, and it is related with the optical information recording device high 
density and for it being highly precise and recording information, and the optical information record 
approach. 
[0002] 

[Description of the Prior Art] The holographic record which records information on an optical information 
record medium by super-high density by the hologram piles up and carries out interference fringe pattern 
generation of the information light and the reference beam for record which support image information 
inside an optical information record medium, and a store is performed by fixing this interference fringe 
pattern in an optical information record medium. It faces reproducing information from the recorded 
interference fringe pattern, and the reference beam for playback is irradiated at the interference fringe 
pattern in the optical information record medium, and he produces diffraction and is trying to reproduce 
image information with an interference fringe pattern. 

[0003] In order to perform super-high density optical recording, recently, development of the volume 
holography which is made to produce the interference fringe pattern of information light and the reference 
beam for record in three dimensions, and was made to perform information record in the optical information 
record medium, especially digital volume holography attracts attention. Volume holography is a method 
which also utilizes the thickness direction of an optical information record medium positively, and writes the 
interference fringe pattern by holography in the recording layer of an optical information record medium 
three-dimension-wise, i.e., in three dimensions, and there is the description which can increase informational 
storage capacity by leaps and bounds by raising diffraction efficiency and performing multiplex record by 
increasing the thickness of a recording layer and recording an interference fringe pattern in three 
dimensions. 

[0004] Furthermore, although the same optical information record medium as volume holography and the 
record approach are theoretically used for digital volume holography, the image information recorded on an 
optical information record medium is recorded using holography, after making it binary and carrying out 
digital patternizing by computer processing. Therefore, in digital volume holography, once also making 
analog image information binary and changing it into digital pattern information, it is recorded on an optical 
information record medium as digital image information using holography. 

[0005] It is possible to apply the record reversion system by the volume holography of such a conventional 
type to the record playback to the optical information record medium which moves (rotation), and to raise 
recording density to the information record section of an optical information record medium by leaps and 
bounds by carrying out multiplex record one by one as two or more interference fringe patterns. Drawing 
1616 shows an example of such an optical information record medium, and the information record section 7 
is formed between the address servo fields 6 which adjoin the hoop direction of the optical information 
record medium 1 . The information for performing a focus servo and a tracking servo and the address 
information to the information record section 7 are beforehand recorded on the address servo field 6 by the 
embossing pit. Using positively change of the interference fringe pattern of the thickness direction of the 
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recording layer of the information record section 7 of an optical information record medium, volume 
holographic record is a method which writes an interference fringe pattern in the recording layer of the 
optical information record medium 1 in three dimension, and has the description that storage capacity can be 
increased by leaps and bounds, by raising diffraction efficiency and performing multiplex record by 
increasing thickness. 

[0006] The equipment concerning the information record to the optical information record medium by 
volume holography and playback and its approach are indicated by the international public presentation 
number WO 99/No. 44195. When the configuration of the record regenerative apparatus which used the 
volume holography of a publication for this open official report is briefly explained to that for understanding 
this invention, drawing 17 is what shows the outline of an example of the optical information record 
medium 1 set as the object of operation of this invention. The optical information record medium 1 is 
equipped with the hologram recording layer 3, the reflective film 5, and a substrate 4 on the circular 
transparence substrate 2. In the interface of the hologram recording layer 3 and a substrate 4 Two or more 
address servo fields 6 are arranged by radial at intervals of a predetermined include angle, and the 
information record section 7 is formed between the address servo fields 6 which adjoin a hoop direction. 
The information for performing focal servo control and tracking servo control and the address information 
to the information record section 7 are beforehand recorded on the address servo field 6 by the embossing 
pit. As information for performing tracking servo control, a wobble pit can be used, for example. 
[0007] The transparence substrate 2 has proper thickness **** 0.6mm or less, and, as for the concrete 
configuration of the optical information record medium 1, the hologram recording layer 3 has the proper 
thickness of 10 micrometers or more. When a predetermined time exposure is carried out by the laser beam, 
it is formed with the hologram record ingredient from which optical properties, such as a refractive index, a 
dielectric constant, and a reflection factor, change according to the reinforcement of a laser beam, for 
example, the hologram recording layer 3 is a photopolymer (Photopolymers) by E. I. du Pont de Nemours& 
Co. (Dupont). HRF-600 (product name) etc. is used. 

[0008] An example of record to the hologram recording layer by volume holography carries out a 
predetermined time exposure from the transparence substrate 2 side at coincidence so that the information 
light and the reference beam for record which support the information which should be recorded may 
produce the interference fringe of the thickness direction in a hologram recording layer, and it is recording 
information as a three-dimensional hologram by making it an interference fringe pattern established in three 
dimensions in a hologram recording layer. 

[0009] That is, also using positively change of the interference fringe pattern of the thickness direction of 
the hologram recording layer of an optical information record medium, volume holography is a method 
which writes an interference fringe pattern in the hologram recording layer of an optical information record 
medium in three dimension, and has the description that storage capacity can be increased by leaps and 
bounds, by raising diffraction efficiency and performing multiplex record by increasing thickness. 
[0010] And digital volume holography is the computer-oriented hologram recording method which forms 
image information into binary data, records on an optical information record medium as a digital 
interference fringe pattern, and recorded the interference fringe pattern of digital image information on the 
recording layer of an optical information record medium in three dimensions by the same optical 
information record medium and the same recording method with the ability to set to volume holography 
using the computer. 

[001 1] According to this digital volume holography, it once changes into binary information, and 
subsequently to digital pattern information, it develops and analog image information like a picture is also 
recorded as image information, for example. At the time of playback, it is reading and decoding this digital 
pattern information, and it is returned and displayed on the original analog image information. According to 
this hologram recording method, it becomes possible to reproduce the information on original very faithfully 
by adding an error correction sign, or performing differential detection by coding the data made binary on 
the occasion of record, even if a signal-to-noise ratio (SN ratio) is somewhat bad at the time of playback. 
[0012] 

[Problem(s) to be Solved by the Invention] by the way, it has the optical head which appears in a disc-like 
optical information record medium to the rotating optical information record medium with the common 
recording apparatus which records information optically, and irradiates the light beam for information 
record. And in such a recording device, rotating an optical information record medium, from an optical 
head, the light beam for information record is irradiated at an optical information record medium, and 
informational record is performed to an optical information record medium. Moreover, if it is in such a 
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recording apparatus, generally as the light source for generating the light beam for information record, 
semiconductor laser is used. 

[0013] Also in holographic record, rotating an optical information record medium, like the above common 
optical recording systems, information light and the reference beam for record are irradiated to an optical 
information record medium, and information is recorded on the predetermined information record location 
of two or more information record sections which can be set to an optical information record medium as a 
hologram one by one. Even if it faces record using such holography, in a common optical recording system, 
use of practical semiconductor laser is desirable similarly as the light source for information light and the 
reference beams for record. 

[0014] Namely, adopting as the recording layer of the optical information record medium for holographic 
record the light-sensitive ingredient for holograms by which the present business is carried out, and rotating 
this optical information record medium When information light and the reference beam for record are 
irradiated on an optical information record medium and it is going to record an interference fringe pattern on 
a recording layer by the semi-conductor laser beam, with the energy of a semi-conductor laser beam 
Exposure energy was insufficient for recording an interference fringe pattern in an instant, and the trouble 
that satisfactory record could not be performed was in the predetermined information record location of the 
information record section of the optical information record medium which moves. So, in order to give 
sufficient exposure energy for the recording layer of the information record location of an information 
record section, it is possible to lengthen the exposure time, using REZABIMU ** with a large output, and to 
integrate with light exposure. 

[0015] However, it becomes impossible in the case of the former, for the facility to become large-scale, for 
costs to increase to the plant-and-equipment investment, and for the information record location of an 
information record section to shift from an exposure location into the exposure time by the laser beam, when 
it is the latter, and to fix a sharp interference fringe pattern to a recording layer, and an informational 
precision falls. That is, although the maximum output is 500W and informational record is possible at the 
exposure time for 20ns if it is going to record information on the recording layer of an optical information 
record medium as a hologram using the light source of high power like the pulse laser instead of 
semiconductor laser as the light source, it is not practical to use such a high power pulse laser. 
[0016] On the other hand, if it is going to record information on the recording layer of an optical information 
record medium as a hologram by the semiconductor laser of 20mW of maximum output, the exposure time 
of 200microsec is needed for the integral of light exposure. However, if it is going to record a hologram in 
the migration direction of an optical information record medium in the information record location of the 
rotating optical information record medium by the laser beam discharged from the source of a semi- 
conductor laser beam where it does not move Since the optical information record medium is moving with 
the peripheral velocity of 2 m/s, the information record location of an information record section 400 
micrometers cannot move into the exposure time from the original exposure location of a semi-conductor 
laser beam, and information cannot be recorded on the information record location of the optical information 
record medium which rotates as a hologram by the semi-conductor laser beam of low-power output. 
[0017] The purpose of this invention is what offers the technique which solves the trouble at the time of 
such record. The laser beam from the source of a laser beam of low-power output, such as semiconductor 
laser, is used. By forming the means which can continue irradiating a laser beam correctly until the exposure 
of sufficient amount for exposure is performed in the predetermined information record location of the 
information record section of the optical information record medium which moves It is in offering the 
N optical information record medium which offered the optical information recording device and approach 
which enabled it to record the information by the hologram on the recording layer of a predetermined 
information record location, and carried out high density record of the information as a hologram by this 
equipment and approach. 
[0018] 

[**** for solving a technical problem] The recording apparatus which carries out this invention in each 
information record location in the information record section of the optical information record medium 
which has an information record section in two or more address servo field lists So that it may be an optical 
information recording device for recording a hologram and the hologram by the interference fringe pattern 
of information light and the reference beam for record may be formed in each information record location of 
an optical information record medium with an exposure means to come out to an optical information record 
medium, and to irradiate information light and the reference beam for record The optical information record- 
medium migration means to which an optical information record medium is moved, A location gap 
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detection means by which at least one information for positioning (lock-up pit) established for the location 
gap detection in the migration direction of an optical information record medium with the exposure location 
of each information record location of the optical information record medium which moves, said 
information light, and the reference beam for record was established, Based on the output of a location gap 
detection means, it has an exposure impaction efficiency means to carry out flattery migration of said 
exposure means before and behind the direction to which an optical information record medium moves so 
that said exposure location may follow each information record location at predetermined time accuracy. 
[0019] In this invention, an optical information record medium is moved by the optical information record- 
medium migration means, and information light and the reference beam for record are irradiated by the 
exposure means to this optical information record medium 4. with an exposure impaction efficiency means 
So that the exposure location of information light and the reference beam for record may follow each 
information record location of the information record section where it moves at predetermined time amount 
accuracy The exposure location of information light and the reference beam for record is made to move. By 
this It continues irradiating, without producing sufficient time amount for the exposure for record of each 
information record location of the information record section of an optical information record medium of 
information light and the reference beam for record, and a location gap, and record of the information by the 
hologram is performed. 

[0020] In order the exposure location of information light and the reference beam for record follows each 
information record location move and to make it move to the information record section of an optical 
information record medium, at least one lock-up pit is established in each information record section, and an 
optical information recording apparatus equips with a means detect the location gap in the migration 
direction of the optical information record medium of each lock-up pit and the exposure location of the light 
beam for location detection, in this invention. 

[0021] an example of the optical information recording apparatus for carrying out this invention - a light 
beam exposure means — information light and the reference beam for record — the information recording 
layer of an optical information record medium — receiving — the same field side — the same axle — it 
irradiates, making it converge, respectively so that it may become a minor diameter most in the location 
where the thickness directions of an optical information record medium differ-like. 

[0022] The record approach of carrying out this invention, in two or more information record locations of 
each information record section in the optical information record medium which has an information record 
section in two or more address servo field lists So that it may be the optical information record approach 
which records information by the hologram, an optical information record medium may be moved and 
information may be recorded on each information record location of an information record section with the 
interference fringe pattern of information light and the reference beam for record Information light and the 
reference beam for record are irradiated to an optical information record medium, and an exposure means is 
followed and it is made for the exposure location of each information record location of the information 
record section. where it moves, information light, and the reference beam for record to move it to migration 
of an optical information record medium so that there may be no predetermined time amount gap. 
[0023] the exposure location of information light and the reference beam for record is made to move in this 
invention, so that it may follow without coming out to the optical information record medium which moves, 
irradiating information light and the reference beam for record, and the exposure location of information 
light and the reference beam for record shifting to each information record location of the information 
record section where it moves predetermined time While a hologram is recorded on one information record 
location of an information record section by this, A location gap is not produced between the exposure 
locations of the information record location concerned and information light, and the reference beam for 
record. Therefore, since it can continue exposing one information record location of an information record 
section by sufficient hour entry light for record and the reference beam for record of a hologram, even if it 
adopts the source of a semi-conductor laser beam of low-power output, it becomes recordable to the optical 
information record medium of the information by the hologram. 
[0024] 

[The mode of implementation of invention] Hereafter, it carries out about the mode of operation of this 
invention. As the optical information record medium with which this invention is carried out is shown in 
drawing 1 and its drawing 2 which is an enlarged drawing a part, some one trucks in the disc-like optical 
information record medium 1 and the recording track TR of the plurality on the recording surface are shown, 
and two or more address servo fields 6 prepared at equal intervals and the information record section 7 
between the address servo fields 6 which adjoin each other in the migration direction of an optical 
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information record medium are established in each truck TR. 

[0025] Information for information for the basic clock information used as the criteria of the timing of 
various kinds of actuation in an optical information record regenerative apparatus and a S AMPURUDO 
servo system to perform a focus servo and a S AMPURUDO servo system to perform a tracking servo and 
the address information to an information record section are beforehand recorded on each address servo 
field 6 by the embossing pit etc. 

[0026] The basic clock information recorded on an address servo field The information for performing the 
information and the tracking servo for being the information which offers the basic clock of an optical 
information record regenerative apparatus, and performing a focus servo It is the information for making the 
truck king with an exact exposure location to focusing and the truck of the information light to each 
information record section 7 which follows, the reference beam for record, and the reference beam for 
playback perform. Once a focus servo and a tracking servo are performed in the address servo field 6, the 
condition will be maintained until it reaches the next address servo field 6 through an information record 
section. 

[0027] Furthermore, the address information for identifying each information record section 7 which follows 
is recorded on the address servo field 6, and in record of a hologram Information light [ as opposed to the 
information record location of each information record section 7 using the information currently recorded on 
the address servo field ], Use as positioning information for the alignment of the exposure location of the 
reference beam for record and the reference beam for playback is performed. An optical information record 
regenerative apparatus While detecting the address information recorded on the address servo field 6 and 
identifying each information record section 7, the information currently recorded on the address servo field 
6 was detected, and the exposure location of the information light in each information record section 7, the 
reference beam for record, and the reference beam for playback was doubled. Therefore, also in the 
alignment of the exposure location of the information light to the information record location of each 
information record section 7, the reference beam for record, and the reference beam for playback, the 
condition of the servo control in an address servo field was maintained until it reached the next address 
servo field 6 through the information record section. 

[0028] The configuration by which it is characterized [ of having carried out this invention of drawing 1 and 
drawing 2 / of an optical information record medium ] Even if the lock-up pit 8 of a piece is beforehand 
recorded on the information record section 7 of each truck TR on the recording surface by the embossing pit 
etc. at least and an optical head is scanning the information record section 7 The location gap with this lock- 
up pit 8 and the exposure location of the light beam for trace servoes is detected. It is in the point of having 
enabled it for trace servo control to perform alignment of information record location T of each information 
record section 7, and the exposure location of the information light which pursues sympathy news record 
location 7\ the reference beam for record, and the reference beam for playback. 

[0029] This lock-up pit 8 becomes recordable [ a hologram with very high quality ] during the hologram 
record to information record location 7 by preparing at least one piece corresponding to each information 
record location 7', without a location gap arising by a trace servo being always made to be performed 
between information record location T and the exposure location of the laser light for hologram formation. 
Of course, the thing which you make a hoop direction carry out the predetermined distance variation rate of 
the exposure location of the laser light for hologram formation irradiated on the optical information record 
medium 7, and is made it to irradiate it from a lock-up pit whenever record of a hologram is completed to 
each information record location 7'. It is also possible to perform the trace servo to two or more information 
record location T by one lock-up pit. 

[0030] namely, in this invention, in case the information by the hologram is recorded on information record 
location T of the information record section 7 of the optical information record medium 1 using the semi- 
conductor laser beam of low-power output To for example, each information record location T of the 
information record section 7 of the optical information record medium which moves in the direction shown 
with Notation R in drawing 2 (rotation) In order to record the hologram by interference with information 
light and the reference beam for record To continue maintaining correctly so that a relative position with the 
exposure location of information record location T of the optical information record medium 1, information 
light, and the reference beam for record may not shift mutually is needed so that the light exposure by the 
laser beam for hologram formation may find the integral and it may become sufficient light exposure. 
[0031] However, although position control for detecting the information recorded on the address servo field, 
and doubling the beam exposure location by the optical head with the information record location of the 
information record section 7 which follows was performed by the conventional optical recording approach 
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Predetermined [ required for sequential exposure ] carries out time amount flattery, maintaining exact 
alignment with the exposure location of each of two or more information record location T of the 
information record section 7, information light, and the reference beam for record. Since it was inadequate 
for each information record location T of the information record section 7 of an optical information record 
medium as a position control means for carrying out sequential record and going, the information by the 
hologram in this invention An index (lock-up pit) is formed especially for the relative location gap detection 
in the migration direction of an optical information record medium with the exposure location of each 
information record location T of the information record section 7 of the optical information record medium 
which moves, information light, and the reference beam for record. Based on the location gap signal 
detected by this index part, even if a hologram is recording the trace servo control in the migration direction 
of the optical information record medium to an optical head, in the information record section, it has always 
gone. 

[0032] Namely, migration of an optical head [ in / at this invention / the migration direction of the optical 
information record medium 1 ] Since it becomes possible to always carry out trace servo control correctly 
by [ which were shown in drawing 2 ] forming the lock-up pit 8 of a piece at least like even if it is the 
information record section 7, Each information record location T of the information record section 7 can be 
followed without a location gap of the exposure location of information light and the reference beam for 
record, and the exposure time required to record a hologram can be secured. 

[0033] By irradiating the lock-up pit 8 still more specifically prepared as an index for carrying out trace 
servo control by the optical head by this invention by the laser beam for the servoes of different wavelength 
lambda 1 from the wavelength lambda 2 of the laser beam for hologram formation Interference can be 
avoided even if the exposure location of both laser beams laps on an optical recording medium. There is 
nothing of the information record location T of the optical information record medium 1 and the exposure 
location of the laser beam for hologram formation by the lockrup pit for which trouble is caused in detection 
of a relative location gap. The trace servo circuit which mentions the location gap detecting signal in the 
migration direction of the detected optical information record medium 1 later is supplied. It is characterized 
by performing servo control which makes accuracy pursue the exposure location of information light and 
the reference beam for record during record of a hologram on information record location T of the optical 
information record medium 1 . 

[0034] When predetermined continues carrying out the time amount exposure of information light and the 
reference beam for record, i.e., the laser beam for hologram formation, correctly in this invention at each 
information record location T of the information record section 7, even if it is a laser beam from the source 
of a semi-conductor laser beam of low-power output, it will be possible to record a hologram on each 
information record location T of the information record section 7 of the optical information record medium 
1 certainly. That is, according to this invention, during record of a hologram, it becomes possible to continue 
irradiating information light and the reference beam for record until it reaches sufficient quantity of light 
(integral value) not to produce a gap between the exposure locations of each information record location T 
of the information record section 7, information light, and a record reference beam, and record a hologram 
on information record location T of the information record section 7 moreover. 

[0035] Drawing 3 shows the outline of the optical information record regenerative apparatus 10 for carrying 
out this invention, and the optical information record regenerative apparatus 10 is equipped with the spindle 
81 with which the optical information record medium 1 is attached, the spindle motor 82 made to rotate this 
spindle 81, and the spindle servo circuit 83 which controls a spindle motor 82 to maintain the number of 
rotations of the optical information record medium 1 at a predetermined value. While the optical information 
record regenerative apparatus 10 irradiates information light and the reference beam for record to the optical 
information record medium 1 and records a hologram further Irradiate the reference beam for playback at 
the optical information record medium 1 with which the hologram was recorded, and playback light is 
detected. It has the driving gear 84 which drives the optical head 40 and this optical head 40 for reproducing 
the original ****** from the hologram currently recorded on the optical information record medium 1 to 
radial [ of the optical information record medium 1 ]. 

[0036] The detector 85 for the optical information record regenerative apparatus 10 to detect focal error 
signal FE, the tracking error signal TE, trace error signal CE, and a regenerative signal RF from the output 
signal of the optical head 40, It is based on a command from focal error signal FE detected by this detector 
85 and a controller 90. The focus servo circuit 86 which is made to move the optical head body mentioned 
later in the direction perpendicular to the field of the optical information record medium 1, and performs 
focal servo control while the optical head 40 passes through an address servo field, It is based on a 
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command from the tracking error signal TE detected by detection **** 85 and a controller 90. The tracking 
servo circuit 87 which is made to move an optical head body to radial [ of the optical information record 
medium 1 ], and performs tracking servo control while the optical head 40 passes through an address servo 
field, From trace error signal CE detected by detection **** 85 and a controller 90, it is alike and is based 
on a command. While the optical head 40 passes through an information record section, an optical head 
body is moved in the migration direction of the optical information record medium 1 . The trace servo circuit 
95 which performs trace servo control so that the information record location of an information record 
section may be followed without a predetermined time location gap of the exposure location of information 
light and the reference beam for record, The slide servo circuit 88 which performs slide servo control which 
a driving gear 84 is controlled [ servo control ] and moves the optical head 40 to radial [ of the optical 
information record medium 1 ] based on the command from the tracking error signal TE and a controller 90, 
While the optical head 40 passes through an address servo field based on the command from a controller 90, 
it has the follow-up control circuit made to follow to the record location of a request of an optical head. 
[0037] The optical information record regenerative apparatus 10 decodes the output data of a CCD array 
later mentioned in the optical head 40 again. The digital disposal circuit 89 which reproduces the hologram 
recorded on each information record location T of the information record section 7 of the optical 
information record medium 1, reproduces a basic clock from the regenerative signal RF from a detector 85, 
or distinguishes the address, It has the controller 90 which controls actuation of the optical whole 
information record regenerative apparatus 10, and the control unit 91 which gives various directions to this 
controller 90. 

[0038] Furthermore, the inclination detector 92 where the optical information record regenerative apparatus 
10 detects the relative inclination of the optical information record medium 1 and an optical head body 
based on the output signal of a digital disposal circuit 89, By changing the location of an optical head body 
in the direction in which the inclination of the optical head body over the field of the optical information 
record medium 1 changes based on the output signal of this inclination detector 92, it has the inclination 
amendment circuit 93 which amends the relative inclination of the optical information record medium 1 and 
an optical head body. 

[0039] By moving an optical head body in the direction which meets a truck mostly in the optical 
information record regenerative apparatus 10, while the optical head 40 passes through an address servo 
field at the time of record of a hologram Although it has the follow-up control circuit 94 which controls the 
exposure location of information light and the reference beam for record so that the exposure location of 
information light and the reference beam for record may follow one information record location T of 
predetermined time amount and the information record section 7 where it moves In this invention, the 
exposure location of information light and the reference beam for record further information record location 
T to a precision and in order to perform trace servo control so that it may pursue correctly The location gap 
in the migration direction of the optical information record medium 1 with the exposure location of each 
information record location T of the information record section 7, information light, and the reference beam 
for record by detection **** 85 Irradiate a lock-up pit by the laser beam for trace servoes, and it detects as a 
trace error signal CE. Based on this trace error signal CE, even if it is in an information record section, an 
optical head body is moved in the migration direction of the optical information record medium 1 , and the 
trace servo circuit 95 for performing a trace servo (Asking Servo) is formed. 

[0040] A controller 90 controls optical head 40, spindle servo circuit 83, slide servo circuit 88, focus servo 
circuit, tracking servo circuit, trace servo circuit, and follow-up control circuit 94 grade while inputting the 
basic clock and address information which are outputted from a digital disposal circuit 89. The basic clock 
outputted from a digital disposal circuit 89 is inputted into the spindle servo circuit 83. A controller 90 
realizes the function of a controller 90 by having CPU (central processing unit), ROM (read only memory), 
and RAM (random access memory), and CPU's making RAM a working area, and performing the program 
stored in ROM. 

[0041] Next, with reference to drawing 4 which shows the top view of the optical head 40, an example of 
the optical head 40 used in the optical information record regenerative apparatus which carries out this 
invention is explained. The optical head 40 has the optical head body 41 which reproduces the informational 
record and the information from the optical information record medium 1 over the optical information 
record medium 1, and the optical head body 41 has the objective lens 1 1 which counters the optical 
information record medium 1 . The elastic arm fixed parts 140a and 140b are formed in the both ends of the 
tangential direction (longitudinal direction in drawing 4 ) of the truck in the optical head body 41 . The end 
of the elastic arm 149 formed by elastic members, such as rubber, flat spring, a coil spring, and a wire, is 
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being fixed to these elastic arm fixed parts 140a and 140b, respectively. The other end of each elastic arm 
149 is being fixed to the arm supporter 150. This arm supporter 150 is attached in the arm supporter 150 by 
the electrostrictive actuator 170 movable to radial [ of the optical information record medium 1 ] (the 
vertical direction in drawing 4 ) within the limits of predetermined. 

[0042] The coil 151,152 for a focus servo and inclination adjustment and the coil 155,156 for exposure 
location flattery are attached in one radial edge of the optical information record medium 1 in the optical 
head body 41. Similarly, the coils 153 and 154 for a focus servo and inclination adjustment and the coils 157 
and 158 for exposure location flattery are attached in the radial other-end section of the optical information 
record medium 1 in the optical head body 41 . 

[0043] The optical head 40 is equipped with the magnet 161,162,163,164 formed so that a coil 
151,152,153,154 might be penetrated further, respectively, the magnet 165 arranged in the location which 
counters coils 155 and 156, and the magnet 166 arranged in the location which counters coils 157 and 158. 
[0044] With the optical head 40, the location of the optical head body 41 can be changed in the direction in 
which the inclination of the optical head body 41 over the field of a direction (direction perpendicular to the 
space in drawing 4 ) perpendicular to the field of the optical information record medium 1 and the optical 
information record medium 1 changes with the above-mentioned coils 151-154 and magnets 161-164. 
Moreover, with the optical head 40, the location of the optical head body 41 can be changed to radial [ of the 
optical information record medium 1 ] by the electrostrictive actuator 170. Moreover, with the optical head 
40, the location of the optical head body 41 can be changed in the migration direction of an optical 
information record medium with the elastic arm 149, coils 155-158, and a magnet 165,166. The elastic arm 
149, coils 1 55-158, and a magnet 165,166 correspond to the exposure impaction efficiency means in this 
invention. 

[0045] Coils 151-154 are driven by the focus servo circuit 86 and the inclination amendment circuit 93 in 
drawing 3 , and coils 155-158 are driven by the follow-up control circuit 94 in drawing 3 . Furthermore, in 
this invention, the addition coil 160 is put side by side in coils 155-158, the output signal of the trace servo 
circuit 95 to which trace error signal CE detected by the addition coil 160 by the detector 85 was supplied is 
supplied, and the addition coil 160 and the magnet 165,166 are performing the precise trace servo by the 
optical head body 41 along the migration direction TR of the optical information record medium 1, i.e., a 
truck. The electrostrictive actuator 170 which can change the location of the optical head body 41 to radial 
[ of the optical information record medium 1 ] is driven with the output of the tracking servo circuit 87 in 
drawing 3 . 

[0046] With the optical head 40 shown in drawing 4 , in order to make radial [ of the optical information 
record medium 1 ] carry out location change of the optical head body 41, an electrostrictive actuator 170 is 
used. With the magnet 165 arranged in the location which counters coils 155 and 156 and the addition coil 
160, and the magnet 166 arranged in the location which counters coils 157 and 158 and the addition coil 160 
Although the case where the location of the optical head body 41 was changed in the migration direction of 
an optical information record medium was shown As shown in drawing 5 , the optical head 40 is arranged to 
the relative position which rotated 90 degrees of optical heads 40 shown in drawin g 4 . The magnet 165 
arranged in the location which counters coils 155 and 156 without using an electrostrictive actuator 170 and 
adding the addition coil 160, in order to make location change carry out in the migration direction of the 
optical information record medium 1, The magnet 166 arranged in the location which counters a coil 
157,158 can constitute so that it may make radial [ of an optical information record medium ] carry out 
location change. 

[0047] With the optical head 40 shown in drawing 5 , since location change of the optical head body 41 by 
the electrostrictive actuator has the speed of response quicker than location change of the head body 41 by 
the combination of a coil and a magnet and the speed of response of trace servo control can be sped up, for 
this invention, the direction of arrangement of the optical head shown in drawing 5 is a configuration more 
desirable than arrangement of drawing 4 . 

[0048] Next, with reference to drawing 6 , an example of the optical system 11 of the optical head for the 
record playback by which this invention is carried out is explained. The optical information record medium 
1 with which this invention is carried out consists of an information recording layer 3 by which the 
laminating was carried out to order from the disc-like transparence substrate 2 which consists of 
BORIKABONETO etc., and the transparence substrate 2, transparence substrate 2', and a substrate 4 which 
has the reflective film 5. Two or more address servo fields 6 which align radial are beforehand established in 
the interface of the information recording layer 3 and a substrate 4 as an embossing pit at intervals of the 
predetermined include angle. The sector information record section 7 is formed between the address servo 
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fields 6, and a hologram is recorded on two or more information record locations of this information record 
section 7 one by one. In this invention Since it is the trace servo control by which it is characterized [ of this 
invention ], the lock-up pit of a piece is beforehand established in each information record section 7 as an 
embossing pit with an example at least corresponding to each information record location T so that it may 
align radial [ of an optical information record medium ], respectively ( drawing 1 and 2 reference). 
[0049] The information recording layer 3 by which the laminating was carried out on the transparence 
substrate 2 is a layer on which a hologram is recorded in three dimensions. It is formed with the ingredient 
from which optical properties, such as a refractive index, a dielectric constant, and a reflection factor, 
change according to the reinforcement of a laser beam when a laser beam is irradiated. On this information 
recording layer 3 transparence substrate T prepares — having — further — transparence substrate T — 
upwards, the substrate 4 with which the aluminum film consists of the plastic formed as reflective film 5 is 
formed. 

[0050] Record of the hologram to the optical information record medium 1 converges the emission laser 
beam discharged from the source 25 of laser with a lens 24, forms a laser beam, divides this laser beam into 
two laser beams using a half mirror, and uses another side for the information light modulated by recording 
information in one side as a reference beam for record for forming an interference pattern. That is, when 
predetermined carries out the time amount exposure of information light and the reference beam for record 
at the information recording layer 3 of the optical information record medium 1 , record of a hologram is 
performed so that the three-dimensions interference fringe pattern by interference with information light and 
the reference beam for record may be made to form in the information recording layer 3. In order for 
predetermined to carry out the time amount exposure of one of the information record locations of the 
information recording layer 3 of the optical information record medium 1 for information light and the 
reference beam for record, predetermined carries out the time amount synchronization of migration of the 
optical information record medium 1 and the migration of the exposure location by the optical head. 
[0051] That is, it is required to make it move synchronizing with time amount accuracy required for 
exposure. Therefore, in this invention, at least one lock-up pit 8 is established in an information record 
section. By irradiating this lock-up pit 8 by the trace laser beam of different wavelength from the 
wavelength of the laser beam for hologram record The location gap with the exposure location of an 
information record location, information light, and the reference beam for record is detected, and trace servo 
control for carrying out location ****** of the exposure location of information record location T of the 
information record section 7, information light, and the reference beam for record, and making 
predetermined time amount accuracy move it at the time of record of a hologram is performed. Moreover, 
playback of the recorded hologram is performed by changing to the reference beam for record for forming 
an interference pattern, and irradiating the reference beam for playback at the information recording layer 3. 
[0052] Furthermore, an example of the optical system shown in drawing 6 is the schematic diagram showing 
the principle of the optical part of the optical head used in the optical information record regenerative 
apparatus which carries out this invention, the record playback optical system 1 1, i.e., the optical head, in 
this example The objective lens 12 which counters the optical information record medium 1, and the 
actuator 13 for moving this objective lens 12 to radial [ of the optical information record medium 1 / the 
thickness direction and radial ], In the light source side of an objective lens 12, 2 division rotatory- 
polarization plate 14 and the prism block 15 have been arranged sequentially from an objective lens, and 2 
division rotatory-polarization plate 14 consists of rotatory-polarization plate 14L arranged at the left-hand 
side part of an optical axis, and rotatory-polarization plate 14R arranged at the right-hand side part of this 
optical axis. Rotatory-polarization plate 14L carries out +45-degree rotatory polarization of the polarization 
direction of a laser beam, and rotatory-polarization plate 14R carries out -45-degree rotatory polarization of 
the polarization direction of a laser beam. The prism block 1 5 has half mirror 1 5a and total reflection mirror 
15b sequentially from 2 division rotatory-polarization plate 14 side. The direction of a normal both leans, 
these half mirror 15a and 45 degrees total reflection mirror 15b in the same direction to the optical axis of an 
objective lens 12, and it is arranged. 

[0053] Still more nearly another prism block 19 is arranged in the side of the prism block 15 in parallel, half 
mirror 15a of the prism block 15 is countered, and total reflection mirror 19a of the prism block 19 is 
arranged in parallel. Similarly, total reflection mirror 15b of the prism block 15 is countered, and half mirror 
19b of the prism block 19 is arranged in parallel. In the side of the prism block 19, the prism block 30 which 
has further the prism block 23 and half mirror 30a which have half mirror 23a is arranged, respectively. 
[0054] Between half mirror 15a of the prism block 1 5, and total reflection mirror 19a of the prism block 19, 
a convex lens 16 and an optical modulator 17 are arranged, and the optical modulator 18 is arranged 
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between total reflection mirror 15b of the prism block 15, and half mirror 19b of the prism block 19. An 
optical modulator 1 7 has the very small partition of a large number arranged in the shape of a grid, changes 
the phase of the laser beam which passes for every very small partition, has composition which can 
modulate the phase of the passing laser beam spatially, can generate the reference beam at the time of 
hologram formation or hologram reading, and can realize it easily by using a liquid crystal device. 
[0055] On the other hand, an optical modulator 18 functions as an information light generation means, by 
the structure's consisting of a very small partition of a large number arranged in the shape of a grid as well 
as the optical modulator 17, and choosing according to the information which records the passage condition 
and the cut off state of a laser beam for every very small partition, can modulate the reinforcement of a laser 
beam spatially and can generate now the information light which supported information. A liquid crystal 
device is employable as this optical modulator 18 as well as an optical modulator 17. 
[0056] As for the half mirrors 23 a and 30a which the light source of the optical head 1 1 was equipped with 
the collimator lenses 24 and 32 which converge the coherent emission laser beam from the laser light source 
33 for trace servoes, and laser light sources 25 and 33 on the parallel flux of light, and form a laser beam in 
the laser light source 25 list for hologram record playback, respectively, and were prepared in the prism 
blocks 23 and 30, respectively, the 45 degrees of the direction of a normal are leaned to the optical axis of 
collimator lenses 24 and 32. Photodetectors 26 and 31 point to a part of incident light from the laser light 
sources 25 and 33 which penetrate these half mirrors 23a and 30a, and the output of photodetectors 26 and 
31 carries out regulating automatically of the optical output from the light sources 25 and 33. 
[0057] The return beam from the optical information record medium 1 is reflected by half mirror 23a, and in 
a photodetector 26, while the quadrisection photodetector 29 is reached through the convex lens 27 and 
cylindrical lens 28 which were prepared in the opposite side, an optical head passes through an address 
servo field and focal error signal FE and the tracking error signal TE are detected, respectively, a 
regenerative signal RF is drawn. Detected focal error signal FE is used for the focal servo control of an 
optical head, and the tracking error signal TE is used in order to perform tracking servo control of an optical 
head. 

[0058] In this invention, in case an optical head passes information **********, i n order to detect trace 
error signal CE and to perform trace servo control of an optical head, the exposure location of the laser beam 
for trace servoes to a lock-up pit can be moved by carrying out the variation rate of the outgoing radiation 
location of the laser light source for trace servoes from the optical axis of a collimator lens 32 according to 
the record mode of a hologram. Therefore, irradiating a lock-up pit top by the laser beam for trace servoes, 
detecting trace error signal CE, and performing trace servo control, an information record location is 
irradiated by the laser beam for hologram record, and it is constituted so that a hologram can be recorded. 
[0059] Furthermore, it is possible to carry out a piece or trace servo control to two or more information 
record locations by one lock-up pit in this invention. In order to carry out trace servo control to two or more 
information record locations What is necessary is just to constitute according to distance with the record 
location which records a hologram as newly [ whenever record of the hologram to each information record 
location T is completed ] as a lock-up pit, so that sequential displacement of the location of the laser light 
source for trace servoes may be carried out from the optical axis of a collimator lens 32. 
[0060] At the time of the servo control at the time of information playback, it changes the full-very small 
partition of an optical modulator 18 into an optical passage condition, and the laser beam from the laser light 
source 25 for hologram record playback is set as the low-power output for playback. While a controller 90 
predicts the timing to which the laser beam on which it is projected on an optical information record 
medium passes through the address servo field 6 based on the basic clock reproduced from the regenerative 
signal RF and a laser beam passes through the address servo field 6, a setup at the time of the above- 
mentioned servo control is performed. 

[0061] When the path of the laser beam which passes through the inside of an optical head is explained, as 
for the laser beam of the wavelength by which half mirror 30a of a beam splitter 30 is discharged from a 
laser light source 25, in the configuration of drawing 6 , it is desirable to form with the dichroic mirror 
which functions as a half mirror to the laser beam of the wavelength which penetrates and is discharged 
from a laser light source 33. By the collimator lens 24, it converges on the laser beam of the parallel flux of 
light, and incidence of the emission laser beam discharged from the laser light source 25 is carried out to 
beam SUBURITTA 30, and it penetrates half mirror 30a and it carries out incidence to a beam splitter 23. In 
half mirror 23 a, a part of quantity of light penetrates, and a part is reflected. 

[0062] Therefore the light reflected by half mirror 23 a is received by the photodetector 26, and automatic 
quantity of light accommodation of the light source is performed. Incidence of the laser beam which 
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penetrated half mirror 23 a is carried out to the prism block 19, and a part of quantity of light penetrates half 
mirror 19b. Half mirror 19b is penetrate and give, and it penetrates half mirror 15 a, passes the rotatory 
polarization plate 14 twenty more percent, and after a laser beam passes the space optical modulator 18 and 
total reflection is carry out by total reflection mirror 15b of the prism block 15, it is irradiate by the account 
elephant medium 1 of information so that it may converge on the interface of the transparence substrate 2 ! 
and the substrate 4 which touch the hologram recording layer 3 in the optical information record medium 1 
with an objective lens 12. It is reflected by the reflective film 5 of the optical information record medium 1, 
the embossing bit in the address servo field 6 becomes irregular, and this irradiated laser beam returns to an 
objective lens 12 side. 

[0063] The laser beam of the return reflected by the reflective film 5 of the optical information record 
medium 1 is made into the parallel flux of light with an objective lens 12, passes 2 division rotatory- 
polarization plate 14 again, it carries out incidence to the prism block 15 again, and a part of quantity of 
light penetrates half mirror 15a. It is reflected by total reflection mirror 15b, and the laser beam of the return 
which penetrated half mirror 15a passes the space optical modulator 18, and it carries out incidence to the 
prism block 19. A part of laser beam which carried out incidence to the prism block 19 penetrates half 
mirror 19b. Incidence of the laser beam of the return which penetrated half mirror 1 9b is again carried out to 
a beam splitter 23, a part of quantity of light is reflected by half mirror 23a, after passing a convex lens 27 
and a cylindrical lens 28 in order, the reinforcement is separately detected by the quadrisection 
photodetector 29, it calculates by the detector mentioned later and the error signal of the desired end is 
outputted from a detector. 

[0064] At the time of the trace servo control at the time of information record, while making substantially 
the full-very small partition of an optical modulator 17 into an optical cut off state, it changes the full-very 
small partition of an optical modulator 18 into an optical passage condition, and it is reflected by half mirror 
30a, and is reflected by total reflection mirror 15b through an optical modulator 18, and the laser beam from 
a laser light source 33 irradiates the lock-up pit 8 established in the interface part of the hologram recording 
layer 3 and a substrate 4 with the objective lens 12. By the exposure of a up to [ this lock-up pit 8 ], the 
location gap with an exposure spot and a lock-up pit, Detect, and since precise trace servo control can be 
performed based on trace error signal CE which detected trace error signal CE, namely, in this invention 
Since it is maintainable by performing trace servo control so that a location gap may not be produced while 
record of a hologram takes the hologram record location of an optical information record medium, and the 
exposure location of the laser beam for hologram formation, Even if it adopts the laser light source of low- 
power output, such as semiconductor laser, it becomes possible extremely to write a hologram in an optical 
information record medium at a precision. 

[0065] It irradiates on the lock-up pit of the optical information record medium 1 at the time of the trace 
servo control at the time of information record, and the trace laser beam of the return reflected by the 
reflective film 5 is made into the parallel flux of light with an objective lens 12, passes 2 division rotatory- 
polarization plate 14 again, it carries out incidence to the prism block 15 again, and a part of quantity of 
light penetrates half mirror 15a. It is reflected by total reflection mirror 15b, and the laser beam of the return 
which penetrated half mirror 15a passes the space optical modulator 18, and it carries out incidence to the 
prism block 19. 

[0066] A part of trace laser beam which carried out incidence to the prism block 19 penetrates half mirror 
19b. Incidence of the trace laser beam of the return which penetrated half mirror 19b is again carried out to 
beam SUBURITTA 23, a part of quantity of light is reflected by half mirror 23a, after passing a convex lens 
27 and a cylindrical lens 28 in order, the reinforcement is separately detected by the quadrisection 
photodetector 29, it calculates by the detector mentioned later and the error signal of the desired end is 
outputted from a detector. 

[0067] While focal error signal FE, the tracking error signal TE, trace error signal CE, and a regenerative 
signal RF are generated and a focus servo, a tracking servo, and trace servo control are performed based on 
these signals by calculating each detection output of the quadrisection photodetector 29 in the detector 85 
shown in drawing 7 , playback of a basic clock and distinction of the address are performed. 
[0068] In addition, a setup at the time of the above-mentioned servo control in an address servo field The 
record over an optical disk usual [, such as CD (compact disc), DVD (a digital video disc qt digital versatile 
disk), and HS (hyper-storage disk), ] in the configuration of pickup 1 1 itself, Since it becomes being the 
same as that of the configuration of pickup for playback, it is also possible to constitute from an optical 
information record regenerative apparatus 10 which carries out this invention so that compatibility may be 
given about the configuration of an address servo field with the usual optical disk unit. 
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[0069] Therefore, since the hologram is recorded on the information record section in a different format 
from the usual optical disk after reading the information on an address servo field, even if it loads the usual 
optical disk unit with the optical disk of this invention accidentally, without performing playback of a 
hologram, from the usual optical disk unit, it ejects and damage is not done to the usual optical disk unit. 
[0070] Next, the outline of the actuation at the time of recording a hologram is explained with reference to 
drawing 3 and drawing 6 . In drawing 6 , at the time of hologram record, the space optical modulator 1 8 
chooses a transparency condition (henceforth "ON"), and a cut off state (henceforth "OFF") for every pixel 
according to the information to record, modulates the passing laser beam spatially and generates information 
light. In the embodiment of this invention, 1-bit information is expressed by 2 pixels, one side of the 2 pixels 
corresponding to 1 -bit information is turned on, and another side is surely made off. 
[0071] Moreover, the phase space optical modulator 17 generates the reference beam for record which 
modulates the phase of a laser beam spatially and by which the phase of a laser beam was modulated 
spatially to the passing laser beam by giving phase contrast 0 (rad) or pi (rad) alternatively on the basis of a 
predetermined phase for every pixel according to a predetermined modulation pattern. A controller 90 (refer 
to drawing 3 ) gives the information on the modulation pattern chosen by the modulation pattern or control 
unit 91 (refer to drawing 3 ) which oneself chose according to predetermined conditions to the phase space 
optical modulator 17, and modulates the phase of the passing laser beam spatially according to the 
information on the modulation pattern which the phase space optical modulator 17 was given from the 
controller 90, or was chosen by the control unit 91 . 

[0072] The laser beam outputted from a laser light source 25 is made into pulse-like the high power for 
record. In addition, a controller 90 is considered as as [ the above-mentioned setup ], while the timing to 
which the outgoing radiation laser beam of an objective lens 12 passes through the information record 
section 7 is predicted based on the basic clock reproduced from the regenerative signal RF and the outgoing 
radiation light of an objective lens 12 passes through the information record section 7. Furthermore, while 
the laser beam from an objective lens 12 passes through the information record section 7, focal servo control 
and tracking servo control are not performed, but only trace servo control is performed. Moreover, in the 
following explanation, a laser light source 25 shall carry out outgoing radiation of the light of P polarization. 

[0073] As shown in drawing 6 , by the collimator lens 24, the laser beam of P polarization by which 
outgoing radiation was carried out from the laser light source 25 is made into the laser beam of the parallel 
flux of light, it passes a beam splitter 30 and it carries out incidence to a beam splitter 23, and a part of 
quantity of light penetrates half mirror 23a, and it carries out incidence of it to the prism block 19. A part of 
quantity of light penetrates half mirror 19b, the space optical modulator 18 is passed, it becomes irregular 
spatially according to the information recorded in that case, and the laser beam which carried out incidence 
to the prism block 19 serves as information light. 

[0074] It is reflected by total reflection side 15b of the prism block 15, a part of quantity of light penetrates 
half mirror 15a, and this information light passes 2 division rotatory-polarization plate 14. Here, the +45 
degrees of the polarization directions rotate, the laser beam which passed rotatory-polarization plate 14L of 
2 division rotatory-polarization plate 14 turns into a laser beam of A polarization, the -45 degrees of the 
polarization directions rotate, and the light which passed rotatory-polarization plate 14R serves as a laser 
beam of B polarization. Therefore, the information light of A polarization which passed 2 division rotatory- 
polarization plate 14, and B polarization is irradiated by the objective lens 12 at the optical information 
record medium 1 so that it may converge on the interface 5 of the hologram recording layer 3 of the optical 
information record medium 1, and a substrate 4, i.e., the reflective film. 

[0075] On the other hand, it is reflected by total reflection mirror 19a, and the laser beam reflected by half 
mirror 19b of the prism block 19 passes the phase space optical modulator 17, and in that case, according to 
a predetermined modulation pattern, the phase of light is modulated spatially and it serves as a reference 
beam for record. A convex lens 16 is passed, it converges, a part of that quantity of light is reflected by half 
mirror 15a of the prism block 15, and this reference beam for record passes 2 division rotatory-polarization 
plate 14. 

[0076] Here, the +45 degrees of the polarization directions rotate, the laser beam which passed rotatory- 
polarization plate 14L of 2 division rotatory-polarization plate 14 turns into a laser beam of A polarization, 
the -45 degrees of the polarization directions rotate, and the laser beam which passed rotatory-polarization 
plate 14R turns into a laser beam of B polarization. The reference beam for record of A polarization which 
passed 2 division rotatory-polarization plate 14, and B polarization passes through the inside of the 
hologram recording layer 3, emitting, once the optical information **** medium 1 irradiates and it 
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converges with an objective lens 12 by the near side rather than the interface of the hologram recording 
layer 3 and a substrate 4. 

[0077] In order to make an understanding easy here, when polarization of light is explained briefly, A 
polarization is the linearly polarized light which rotated -45 degrees of S polarization, or rotated +45 degrees 
of P polarization, and B polarization is the linearly polarized light which rotated +45 degrees of S 
polarization, or rotated -45 degrees of P polarization. Therefore, as for A polarization and B polarization, the 
polarization direction lies at right angles mutually. 

[0078] Drawing 8 and drawing 9 are the explanatory views showing the condition of the laser beam at the 
time of record. In drawing, the notation shown with the sign 61 expresses P polarization, the notation shown 
with the sign 63 expresses A polarization, and the notation shown with the sign 64 expresses B polarization. 
In drawing 8 , it becomes the light of A polarization, while **** information ****** 1 irradiates, passing 
through the inside of the hologram recording layer 3 and converging on the reflective film 5 with an 
objective lens 12, it is reflected by the reflective film 5, and information light 51L which passed rotatory- 
polarization plate 14L of 2 division rotatory-polarization plate 14 goes back the inside of the hologram 
recording layer 3 again. 

[0079] Moreover, reference beam 52L for record which passed rotatory-polarization plate 14L of 2 division 
rotatory-polarization plate 14 becomes the light of A polarization, and once the optical information record 
medium's 1 irradiating and converging on the plane of incidence to the hologram recording layer 3 with an 
objective lens 12, it passes through the inside of the hologram recording layer 3, emitting. And information 
light 51L of A polarization reflected by the reflective film 5 in the hologram recording layer 3 and reference 
beam 52L for record of A polarization which progresses toward the reflective film 5 interfere, and an 
interference pattern is formed in three dimensions in a hologram recording layer. Therefore, when the output 
of the outgoing radiation light of a laser light source 25 turns into high power, the interference pattern will 
be recorded in three dimensions in the hologram recording layer 3. 

[0080] Moreover, as shown in drawing 9 , it becomes the light of B polarization, and while the optical 
information record medium 1 irradiates, passing through the inside of the hologram recording layer 3 and 
converging on the reflective film 5 with an objective lens 12, it is reflected by the reflective film 5, and 
information light 51 R which passed rotatory-polarization plate 14R of 2 division rotatory-polarization plate 
14 advances the inside of the hologram recording layer 3 to hard flow again. Moreover, reference beam 52R 
for record which passed rotatory-polarization plate 14R of 2 division rotatory-polarization plate 14 becomes 
the light of B polarization, and once the optical information record medium's 1 irradiating and converging 
on the plane of incidence of the hologram recording layer 3 with an objective lens 12, it passes through the 
inside of the hologram recording layer 3, emitting. And when reference beam 52R for record of B 
polarization which goes reflective film 5 with information light 51R of B polarization reflected by the 
reflective film 5 in the hologram recording layer 3, and progresses interferes, a three-dimensions 
interference pattern is formed and the output of the outgoing radiation light of a laser light source 25 turns 
into high power, the interference pattern is recorded in three dimensions in the hologram recording layer 3. 
[0081] In the hologram record mode of this invention shown in drawing 8 and drawing 9 , information light 
and the reference beam for record are irradiated from the same field side to the hologram recording layer 3 
so that the optical axis of information light and the optical axis of the reference beam for record may be 
arranged on the same line. Moreover, it is possible to carry out multiplex record of the information by 
phase-encoding multiplex by changing the modulation pattern of the reference beam for record into the 
hologram recording layer 3 of the same record location of an information record section, and performing 
record actuation of multiple times to it. 

[0082] Thus, in the recording device for carrying out this invention, the hologram of a reflective mold 
(Lippmann mold) is formed in the hologram recording layer 3. In addition, since the polarization direction 
intersects perpendicularly, it does not interfere in information light 51 L of A polarization, and reference 
beam 52R for record of B polarization, and similarly, since the polarization direction intersects 
perpendicularly, they do not interfere in information light 51R of B polarization, and reference beam 52L for 
record of A polarization. That is, on the occasion of record of a hologram, there is an advantage which 
generating of an excessive interference fringe is prevented and can prevent the fall of SN (signal-to-noise) 
ratio. 

[0083] Furthermore, in the recording device with which this invention is carried out, as mentioned above, it 
irradiates so that it may converge in the interface of the hologram recording layer 3 in the optical 
information record medium 1 , and a substrate 4, and it is reflected by the reflective film 5 of the optical 
information record medium 1 , and information light returns to an objective lens 12 side. Incidence of this 
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return light is carried out to the quadrisection photodetector 29 like the time of a servo. Therefore, it is 
possible to perform a focus servo in an address servo field using the information light which carries out 
incidence to this quadrisection photodetector 29 also at the time of record. 

[0084] In addition, on the quadrisection photodetector 29, since it converges on the plane of incidence of the 
hologram recording layer 3 in the optical information record medium 1 and emission light is irradiated by 
the embossing pit of an address servo field, even if it is reflected by the reflective film 5 of the optical 
information record medium 1 and the direction of the reference beam for record returns to an objective lens 
12 side, since image formation is not carried out, it cannot be used for a focus servo. 
[0085] In addition, with the above-mentioned recording device, the magnitude of the field (hologram 
formation field) where one interference pattern by information light and the reference beam is recorded in 
three dimensions in the hologram recording layer 3 can also be chosen as arbitration by moving a convex 
lens 16 forward and backward, or changing the scale factor. 

[0086] Next, the operation at the time of recording information playback is again explained with reference 
to drawing 6 . At the time of playback, all the pixels of the space optical modulator 18 are turned ON. 
Moreover, a controller 90 (refer to drawing 3 ) gives the same information as the modulation pattern of the 
reference beam for record at the time of record of the information which it is going to reproduce to a phase- 
space optical modulator 17, the phase-space optical modulator 17 modulates the phase of the passing laser 
beam spatially according to the same information as the modulation pattern at the time of the information 
record given from the controller 90, the phase of a laser beam is modulated spatially, and the reference beam 
for playback is generated. 

[0087] The output of the laser beam discharged from a laser light source 25 is changed to the low-power 
output for playback, and a controller 90 is considered as a setup at the time of the above-mentioned 
playback, while the timing to which the laser beam which passed the objective lens 12 passes through the 
information record section 7 is predicted based on the basic clock reproduced from the regenerative signal 
RF and the laser beam from an objective lens 12 passes through the information record section 7. Therefore, 
while the laser beam from an objective lens 12 passes through the information record section 7, focal servo 
control and tracking servo control are not performed, but only trace servo control is performed. 
[0088] The laser beam of P polarization by which outgoing radiation was carried out from the laser light 
source 25 as shown in drawing 5 is made the laser beam of the parallel flux of light by the collimator lens 
24, a beam splitter 30 is penetrated, incidence is carried out to BIMUSU 23, a part of quantity of light is 
reflected by half mirror 23 a, incidence is carried out to a photodetector 26, automatic quantity of light 
accommodation is performed, and incidence of the laser beam which penetrated half mirror 23a is carried 
out to the prism block 19. A part of light which carried out incidence to the prism block 19 is reflected by 
half mirror 19b, it is reflected by total reflection mirror 19a, and this reflected light passes the phase space 
optical modulator 17, and in that case, according to a predetermined modulation pattern, the phase of light is 
modulated spatially and it turns into a reference beam for playback. 

[0089] This reference beam for playback turns into light which passes a convex lens 16 and is converged. A 
part is reflected by half mirror 15a of the prism block 1 5, and this reference beam for playback passes 2 
division rotatory-polarization plate 14. Here, the polarization direction rotates -45 degrees of light in which 
the +45 degrees of the polarization directions rotated, and they became the light of A polarization, and, as 
for the light which passed rotatory-polarization plate 14L of 2 division rotatory-polarization plate 14, passed 
rotatory-polarization plate 14R, and it becomes the light of B polarization. The reference beam for playback 
which passed 2 division rotatory-polarization plate 14 passes through the inside of the hologram recording 
layer 3, emitting, after the optical information record medium's 1 irradiating through an objective lens 12 
and converging by the near side of the hologram recording layer 3. 

[0090] In drawing 10 and drawing 1 1 , the notation shown with the sign 61 expresses P polarization, the 
notation shown with the sign 62 expresses S polarization, the notation shown with the sign 63 expresses A 
polarization, and the notation shown with the sign 64 expresses B polarization. In drawing 10 , reference 
beam 53 L for playback which passed rotatory-polarization plate 14L of 2 division rotatory-polarization plate 
14 becomes the light of A polarization, and after the optical information record medium 1 irradiates and the 
hologram recording layer 3 carries out near-side convergence with an objective lens 12, it passes through the 
inside of the hologram recording layer 3, emitting. Consequently, playback light 54L corresponding to 
information light 51L at the time of record occurs from the hologram recording layer 3. This playback light 
54L progresses to an objective lens 12 side, is made into the laser beam of the parallel flux of light with an 
objective lens 12, passes 2 division rotatory-polarization plate 14 again, and becomes the light of S 
polarization. 
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[0091] Moreover, as shown in drawing 1 1 , reference beam 53R for playback which passed rotatory- 
polarization plate 14R of 2 division rotatory-polarization plate 14 becomes the light of B polarization, and 
after the optical information record medium's 1 irradiating and converging by the near side of the hologram 
recording layer 3 with an objective lens 12, it passes through the inside of the hologram recording layer 3, 
emitting. Consequently, playback light 54R corresponding to information light 5 1R at the time of record 
occurs from the hologram recording layer 3. This playback light 54R progresses to an objective lens 12 by 
whether being Mukai, is made into the laser beam of the parallel flux of light with an objective lens 12, 
passes 2 division rotatory-polarization plate 14 again, and becomes the light of S polarization. 
[0092] Incidence of the playback light which passed 2 division rotatory-polarization plate 14 is carried out 
to the prism block 15, and the part penetrates half mirror 15a. The playback light which penetrated half 
mirror 1 5a is reflected by total reflection mirror 1 5b. The space optical modulator 1 8 with which all pixels 
were turned ON is passed, a part of quantity of light is reflected by half mirror 19b of the prism block 19, 
and incidence is carried out to the CCD array 20. On the CCD array 20 Image formation of the pattern of 
ON by the space optical modulator 1 8 at the time of record and OFF is carried out, and the information 
currently recorded on the optical information record medium 1 is reproduced by detecting this pattern. 
[0093] In addition, when the modulation pattern of the reference beam for record is changed and multiplex 
record of two or more information is carried out at the hologram recording layer 3, only the information read 
by the reference beam for playback of the modulation pattern same among two or more information as the 
modulation pattern of the reference beam for record is reproduced. In drawing 10 and drawing 1 1 , the 
optical axis of the reference beam for playback and the optical axis of playback light are arranged on the 
same line, and the exposure of the reference beam for playback and collection of playback light are the 
examples currently performed from the same the hologram recording layer 3 side. 

[0094] Furthermore, incidence of a part of playback light is carried out to the quadrisection photodetector 29 
like the return light at the time of the servo at the time of record. Therefore, it is possible to perform a focus 
servo in an address servo field using the light which carries out incidence to this quadrisection photodetector 
29 also at the time of playback. In addition, since it once converges by the near side of the hologram 
recording layer 3 in the optical information record medium 1 and the direction of the reference beam for 
playback serves as emission light within a hologram recording layer, even if it is reflected by the reflective 
film 5 of optical information record **** 1 and it returns to an objective lens 12 side, image formation of it 
is not carried out on the quadrisection photodetector 29. 

[0095] When the outline of actuation of a quadrisection photodetector is described, drawing 7 It is what 
shows one example of the detector 85 connected to the quadrisection photodetector 29 and this detector 29. 
A detector 85 The adder 31 adding each light sensing portions [ on the diagonal line of the quadrisection 
photodetector 29 / 29a and 29d ] output, The adder 32 adding each output of the light sensing portions 29b 
and 29c on another diagonal line of the quadrisection photodetector 29, The subtracter 33 which generates 
focal error signal FE by the astigmatism method in quest of the difference of the output of an adder 3 1 , and 
the output of an adder 32, The adder 34 adding each output of the light sensing portions 29a and 29b which 
adjoin each other in the direction of a truck of the quadrisection photodetector 29, The adder 35 adding each 
light sensing portions [ which adjoin each other in the direction of a truck of the quadrisection photodetector 
29 similarly / 29c and 29d ] output, The subtractor 36 which searches for the difference of the output of an 
adder 34, and the output of an adder 35, and generates the tracking error signal TE by the push pull method, 
The adder 38 which adds each output of the light sensing portions 29a and 29c which adjoin each other in 
the right-angled direction in the direction of a truck of the quadrisection photodetector 29, The adder 39 
adding each light sensing portions [ which adjoin each other in the direction right-angled in the direction of 
a truck of the quadrisection photodetector 29 similarly / 29b and 29d ] output, The difference of the output 
of an adder 38 and the output of an adder 39 was searched for, and it has the adder 37 which adds the 
subtractor 40 which generates trace error signal CE by the push pull method and the output of an adder 34, 
and the output of an adder 35, and generates a regenerative signal RF. 

[0096] In carrying out this invention, as a laser beam which irradiates an optical information record medium 
from an optical head So that the exposure location of the laser beam for hologram formation may follow the 
laser beam of the wavelength lambda 2 for hologram formation discharged from a laser light source 25, and 
the information record location of the optical information record medium which moves without time amount 
required for exposure, and a location gap In order to perform trace servo control to an optical head, the lock- 
up pit established in the information record section is irradiated by the trace laser beam. Detect the location 
gap in the migration direction of the optical information record medium of an information record location 
and the exposure location of the laser beam for hologram formation. Since the trace laser beam of the 
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wavelength lambda 1 discharged from a laser light source 33 is needed, the optical head 1 1 to the optical 
information record medium of this invention is constituted so that the outgoing radiation of two or more 
waves of coherent laser beams of wavelength lambda 1 and wavelength lambda 2 can be carried out. 
[0097] As two or more waves of combination of wavelength lambda 1 and wavelength lambda 2, there is 
combination (combination (combination (combination (combination (lambdal=780nm and 
lambda2=532nm), lambda l=780nm, and lambda2=650nm), lambdal=650nm, and lambda2=525nm), 
lambdal=650nm, and lambda2=405nm), lambdal=780nm, and lambda2=390nm) etc. Although the 
equipment which established the two laser light sources 25 and 33 from which wavelength differs was 
illustrated with the equipment of drawing 6 The wavelength adjustable laser light equipment in which the 
outgoing radiation of two or more waves of laser beams which change to this two-sort laser light source, and 
consist of the combination of a single laser light source and the wavelength selection component by prism or 
the diffraction grating is possible, Or the tunable laser light equipment which used the nonlinear optics 
system which changes the wavelength of the outgoing radiation light from the source of a laser beam and 
this source of a laser beam can also be used. 

[0098] record ( drawing 1 and its part - an enlarged drawing — ) of the hologram to the information record 
section of an optical information record medium Each truck which can record the shape of a spiral isolated 
in the direction of a path of an optical information record medium in refer to drawing 12 and the pitch of 0.8 
micrometers An information record section aligns through a header in a hoop direction, and it hits recording 
a hologram on two or more information record locations of each information record section one by one. By 
the laser beam for hologram formation While an optical information record medium makes it distance and 
moves at least 200 micrometers, it is required for a hologram recording layer by making an information 
record location follow and continuing irradiating it to fix a hologram, without causing a location gap. 
[0099] When 200 micrometers of optical information record media move and record of a hologram is 
completed, and an optical head In order to be rapidly returned in the direction contrary to the migration 
direction of an optical information record medium 200 micrometer-alpha (however, distance between the 
information record locations where alpha adjoins) and to record a new hologram on the next information 
record location of an optical recording medium in the same record mode While the exposure to the 
information record location of a degree is started by the laser beam for hologram formation and 200 
micrometers of optical information record media move, exact hologram record is performed to an 
information record location, following the information record location concerned by the laser beam for 
hologram formation. 

[0100] Such hologram record actuation is successively repeated until it arrives at the next address servo 
field. While an optical head passes through an address servo field, if it moves to the information record 
section which focal servo control and tracking servo control are performed like the above-mentioned, and is 
degree sector, record actuation of the same hologram as the above is repeated performing trace servo 
control, and sequential record of the hologram will be carried out and it will go to the information record 
location of the information record section of degree sector. 

[0101] The information record section where address information is prepared for every land truck and globe 
truck as an embossing pit in an address servo field, i.e., a header unit, respectively, and the physical 
structure of the optical information record medium which records a hologram by this invention consists of a 
land truck and a globe truck following each address information is prepared. In an example of the optical 
information record medium of this invention, an optical information record medium is irradiated with the 
laser light which condensed with the objective lens. Since the laser light which was reflected by the 
reflective film and has returned is collected with the same objective lens, the transfer function OTF of this 
optical system (Optical Transfer Function) In the case of optical system with circular opening which should 
just ask for the autocorrelation of two circular openings, and does not have aberration The limitation of the 
pit length which whose modulation factor loses can be searched for from drawing showing the transfer 
function of the amplitude, i.e., the relation between a modulation factor MTF (Modulation Transfer 
Function) and the wavelength of spatial frequency, as shown in drawing 13 . When this is calculated about 
trace laser light with a wavelength of 780nm, it changes with 

lambda/2NA=780/2x0.5=780nm=0.78micrometer**0.8micrometer, and if the lock-up pit of 0.4 
micrometerphi is aligned at intervals of 0.8 micrometers, since the modulation factor by the lock-up pit 
which aligns will be lost, it can select on a par with the line connected seemingly. 

[0102] Follow, for example, it hits preparing a lock-up pit with a diameter [ phi ] of about 0.4 micrometers 
by preformat, respectively on each land truck of an information record section, and a globe truck line. By 
preparing a mirror field with a width of face of 1 .2 micrometers on each truck of the both sides of a lock-up 
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pit By contiguity with the groove which adjoins a lock-up pit, a modulation factor is lost and it sees, and it 
can avoid becoming it equivalent upper to have connected and it becomes possible to detect a lock-up pit 
independently by the trace laser beam. 

[0103] On the other hand, the land truck and groove truck which adjoin in the direction of a path of an 
optical information record medium Since spacing of the center line was 0.8 micrometers, when a lock-up pit 
with a diameter [ phi ] of about 0.4 micrometers is established in each truck, Spacing of the periphery 
section of the lock-up pit which adjoins in the direction of a path of an optical information record medium is 
set to 0.4 micrometers. The lock-up pit which that of the modulation factor in the direction of a path of the 
optical information record medium of a lock-up pit is lost, and aligns in the direction of a path Since it can 
select on a par with the line which continues seemingly, trace servo control of the optical head in the 
migration direction of an optical information record medium can be performed with a very sufficient 
precision. Therefore, even if it can require for exposure, it can carry out time amount immobilization of the 
information record location of an optical information record medium and the exposure location of the laser 
beam for the hologram formation from an optical head to move, without producing a location gap and it 
adopts the laser light source of low-power output, a hologram is recordable with a sufficient precision. 
[0104] In operation of this invention furthermore, a lock-up pit By [ of the wavelength lambda 2 of the laser 
beam for record ] choosing about 1/as 2, the laser beam for record is received in the depth. As the optical 
path difference of a round trip with a lock-up pit and the reflected light from the periphery is made equal to 
lambda 2 and it becomes an inphase, lose the effect of an exposure wave, and the trace laser beam of 
wavelength lambda 1 is received. It enables it to perform location gap detection required for trace servo 
control good by enabling it to detect a trace servo error for example, by the push pull method, as phase 
contrast is produced. Therefore, for example, the wavelength of the trace laser beam for [ lock-up pits ] 
******(ed) was chosen as wavelength lambdal=780nm (red light), the wavelength of the laser light used for 
record playback of a hologram was changed in wavelength lambda2=532nm (green light), and the depth of a 
lock-up pit is chosen as 532/2nm = 266nm. Although selection of such wavelength produces phase contrast 
and is enabling detection of a trace servo error by the push pull method etc. about the trace laser beam 
between the trace laser beams and the diffracted lights which carry out incidence when the laser beam 
irradiated is diffracted by the lock-up pit He carries out phase relation of the laser beam for hologram 
formation which carries out incidence to the diffracted light by the lock-up pit as [ become / an inphase ], 
and is trying for trace servo control not to be influenced by the laser beam for information record in the case 
of the laser beam for hologram formation. 

[0105] Drawing 1 4 shows the relation between the lock-up pit in this invention, and the mirror zone with a 
smooth width of face [ of quantities / side / of a land truck / land ] of 1.2 micrometers established in each 
truck of the both sides. In this invention, room for an error component to be introduced by the groove which 
adjoins in the case of location gap detection is lost by establishing a broad mirror zone in the both sides of a 
lock-up pit in this way. Furthermore, as for the lock-up pit beforehand established in the information record 
section of an optical information record medium as a pre format, it is needless to say that it is changeable to 
constitute so that it is not necessary to necessarily have each information record location of an information 
record section and the relation of 1 to 1, the lock-up pit of a piece may be made to correspond to two or 
more information record locations and trace servo control can be performed etc. 
[0106] The record to the optical information record medium of the hologram in this invention is d= 
5microsecxS (however, rate to which optical information record medium moves S) spacing on a land truck 
and a globe truck, respectively, and a hologram will be recorded one by one. Record of the hologram to such 
an optical information record medium Each information record location of the optical information record 
medium which moves by the laser beam for hologram formation by exposure, i.e., one example Although 
carried out by irradiating by the laser beam exposure spot for hologram formation by the reference beam for 
record by which the phase modulation was carried out for every pixel of the information light and the same 
number with the 150x150=2225 bit pixel information which it converged on the diameter phi of about 500 
micrometers In order to record a hologram on the information record location on each land truck of an 
optical recording medium, and a globe truck correctly one by one It is required for an information record 
location to follow the information record location concerned without a location gap of the laser beam spot 
for hologram formation, and to continue irradiating it, while at least 200 micrometers moves with migration 
of an optical information record medium. 

[0107] In this invention, therefore, a lock-up pit with a diameter [ phi ] of about 0.4 micrometers beforehand 
formed in the information record section as an embossing pit When it irradiates by the trace laser beam and 
a location gap arises between a motion of an optical information record medium and the exposure spot of a 
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trace laser beam, between a hologram record location and the exposure spot by the laser beam for hologram 
formation Judge that the location gap of tales doses has arisen and the location gap is detected from the 
relative-position relation between a lock-up pit and the exposure spot of a trace laser beam. It is based on the 
detected location gap. An optical recording medium and the laser beam exposure location for hologram 
formation Alignment is carried out to the information record location of the information record section of an 
optical information record medium, namely, trace servo control in the migration direction of an optical 
information record medium is performed, and the above-mentioned conditions demanded at the time of the 
hologram record which used the low-power output laser light source are fulfilled. 

[0108] Drawing 1 5 shows relative-position ****** of the lock-up pit and the exposure spot of a trace laser 
beam by the push pull method, and detection of trace error signal CE is performed by the error detection 
circuit for servo controls shown in above-mentioned drawing 7 . In drawing 1 5 , if projected on a trace 
leather beam on a lock-up pit, as for a trace laser beam, diffraction will happen in the edge section of a lock- 
up pit. If the trace laser beam is correctly irradiated on the lock-up pit Although the return beam by the 
diffraction produced in the edge section of a lock-up pit becomes equal approximately (refer to drawing 1 5 
R> 5 (b)) When a trace laser beam is irradiated by the anterior part of a lock-up pit, (when migration of an 
optical information record medium is overdue) As shown in drawing 1 5 (a), ahead the return beam which is 
diffracted by the edge section of a lock-up pit and returns A bias, moreover, when a trace laser beam is 
irradiated by the posterior part of a lock-up pit, (when migration of an optical head is overdue) As shown in 
drawing 1 5 (c), since the return beam which is diffracted by the edge section of a lock-up pit and returns 
will incline back The quadrisection photodetector 29 of drawing 6 detects the gap, it calculates by the 
detector 85 shown in drawing 7 , and trace error signal CE is drawn. 
[0109] 

[Effect of the Invention] As explained above, in the record approach of this invention, and a recording 
device In the information record location in the information record section of the optical information record 
medium which moves, the predetermined section, A servo control means to carry out flattery migration of 
the exposure location of information light and the reference beam for record correctly is established. Since it 
can continue irradiating an information record location at section accuracy predetermined by information 
light and the reference beam for record, without producing a location gap and predetermined can carry out 
the section integral of the exposure quantity of light by the laser beam from the laser light source of low- 
power output, Record equivalent to record of the hologram by the laser beam from the laser light source of 
high power is attained, and the record approach of a very practical hologram and a recording device can be 
offered. 

[0110] Furthermore, it is only that an optical information record medium changes the optical head of the 
conventional DVD recording apparatus, and a part of servo control circuit. Become recordable [ an exact 
hologram ] easily, and accidentally, even if it loads the usual optical disk unit with the optical information 
record medium of this invention After reading the information on an address servo field, the optical 
information record medium of this invention In order to eject and not to do damage to the usual optical disk 
unit, a practical use top does not produce a problem from an optical disk unit usual from the hologram being 
recorded on the information record section, either. 

[Translation done.] 
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50 8a**^R&3tfll«E»«t#:A*fM&-r**F*©W«Kjifle 
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a»Stt*B#ffiBaa^R£*a*.fc , b©T*S. 

[0019] *%wx~it. ytmmumm*wi¥&K.x. 
itfi«A«wfsEfl)i*iBiiEaiciia-r*j:-3K:. a«7t*s«fc 

fl-ftaiW. fiBf n$4f 5 C ift < IM L^WT* n 

[0020] swewTM:. ftttttEfltJKttaflmieftfli 
«{c(±, *OT«*a*BB4fcB£aK3H3£&eflUB 

y h*«R»*5*VCis0. %B&EaaBKtt. 
&BA.TH*. 

[0021] #3£^**a-r5jt«&©7£aaEagB© 

-MTU. 7te-A!Slt^&tt. Ba7H3J:tfEBa# 
Btttfc. ?fcB«EB««:©B«EBBK:#UTH-ffi« 
J: 0 BttWK: J.-3Jt**E»flt{*:flDJP**|*iO*tt*ffi 
fT-I t> *g 4: « J: 5 fc ^n^ftiR ■£ 3 -frfc <=> bb#J 

[0 0 2 2] *»?^**lfi-r*E»*j*tt. «&©7 K 

• -y— #«*tttfic*fteftMtt£*r«%mMe 

«IK#ic^ft«ft-l*«E««[«0>1KSccDtf4BEftffiB 
•C^T, 7EaBEB&tt&&a3-t»-. DHRE»S«p 

s-aaEa&a tcaa^ t s&mm m&yt t^wmn z 

->CJ:oT«*W«K*SnSJ:-3K:. 7fca$gEfi«£# 
K*fL/TB«7££EBa#a7fc4:*B»U. &Wi?2>m 
WEBB* ©#fi? ISE^ftM t J: tfEBfl! #38 

*OBBJtft«4:*»Bf Jfe©l9ISima:t» «t 5 IC. ft* ISE 
B«#©a»fcB*t^R*af£LTfMto£l**J:5fc:L 
fct>©T&-3. 
[0 0 2 3] *»WCf4, &ft-f 5ft«$SK01«g#IC*r 
UT?B«7t4:EB/BBJB7fc£*B*fU anrsaae 

s. rntccto, bbebbb©— oaaaEaffiBic 
*n^7A#K»sn*nn. aKiraiBafaA&ttax 
*J:^Eaffl#^3to^st{tai:cDpjjtreg-rns*i; 

ffi«*^n^5A©Ea»c+»^m*«3t*«tt«Ea 

ffl MR3£K: J: o T»3fc L ggtt -5 c £ HfiT * -5 n <fc g . 
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Aic«fc*a*(OM6»«Eajift:^©EaA^iai«c*. 

[0 0 2 4] 

[f£9i©flS£©!i«S] KT. *BHeHft®||*lcofr> 

its. *«wi^sft«7fcB«Ea«*tt, his 
#*•©— s?&^:s-c*ss2c^-rat. R«tfc©ft« 
^Eais^ii. *-®EBiB±©«ft©EBN5v*T 

R4 3 ©— h^-y^©— g&$-7S-f&©T\ §I>7^^TR 
fctt. aiHIH»CRttSnfc«ft©7 • -fr- #B« 

6 4:. 7fcB«EBB*©fMft*fl|fc:i5^TBD^3 7l« 

io • -y— #«*6 m©««Eaa«7 i*t»»t snx 

[0 0 2 5] #7 Kl/X • -0— #BB 6 K«, ftfMKE 

B3£aai;:*tt**a©»ft;©*-f 5 >y<Dmm£tz 

— jfrfritfctoT h77+>f • -9— #£fr5fc«&©B 

[0026] 7 vux • d— *««K:Easn***^ 
20 ny^aaa, ximieaa£aa«>aB4c^ay^«a 

&-?2>ffi&T'&K>. y*— fix • -y— #£?T-5fc*<Da 
«*J:tf H5v*>y • tf-#£fr-5fc»©Batt. a 

ar*#B«EBB«7i;:*f-r *a«7t, aaaaa^ 

*5<fctf?f±JI!#Bf?7£©:7;*— 7J->>£ffi:tf K^-y^Kljtt 

■T-5aS*ffia©iE«^:h7-y^4 1 >^*fft)-&5fc«6<0 
a«T*oT. — ••9— #aB6ft-?7:*— 

• -y— #t h77*>^ • -y— ^fffcnst. * 
a*EBa«s«-c}fc©7 v-vx ■ -s— #a 

30 [0 0 2 7] SSfc. 7KU^ J|«a«6fc:f±, a 

a, 7KU7, ■ -y— #a*cea3ttTfr»«a*£«rB 
bx, ft-aaEaa*7oaaEflH9:BK:»r«aa 
7t. Eaaaa>6ftzm±a#a7tt©a*ttta©ffia* 
t>-&o&»ofia*J6aai: LT©f««a<frfa*n:# 
o . 7tt»$sE^^*sa«. -y— jRaa 6 

Easnfc7H^aatamb-c#aaEaa«7* 

40 v»*a«*«ubT. »aaEaa«7ic«it«aa 
Eaaaa762tzm±a#a7t<oMi*«a:a«r^to-fr 
T^fc. seox, »a«Eaaa7oaaEaaa(c^ 
-r-s.a#>t. Eaffl#a3tacm^ffl#a3troffi^a 

a«Eaa**«T*©7 k ux ■ 
-y— #a*6k:s**Ta»*nTt»fc. 
[0 0 2 8] 01 Rtf e 2 ©*aw**aufc7ta«E 

•«#Ol*tit«i*lt ^CDE^S±©# h 7 y ^ 

TR©aaEaa«7 fc«^< tfe— aon y ^7»y 

50 T'tfy h 8^*X>^xtf>y hCICiotfEijn, 
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Jfr^v K#M«E»«*7fc*S'p-eaoTt>. d©n 
y97>yZf£y h 8 <h£*^#JB3fct:— A©JS»{fcfi 
tOffi«mfe*ttlUT. &BSE&^«7©f£«E» 

■as 7' t, ra««ie»ffiii 7 • sstt-r**«3ie. is 
mm <ws3t& s^ai pm^tomwtu t ©fta^fc-t* 

jSK&ft. 

CO 0 2 9 3 ^©n-y^y-v^tf-y h8«. #«$8IE# 
fiM 7' K*h£UT4>ft< £t>— «RW\ tif?SE^&e 
7' ^©*P^7AE®4nj:^lc£^1^#a*fTfcnft 10 

cfcfc*. «JB. 3t««EiUi#7±fCflH»ari**n^ 
7' ^□^7A©|5^*i^T'r-5«tC. U»jZ7y~7 

fcft. 20 
(0 0 3 0] IP'S. *J!«ttt. 3t««E»«# 1 ©« 
?gESB« 7 ©B$8ESM£fi 7 ' fCiKP^AKcfcftfi? 

tf. «*.«. H2K*«f»TE : «*RT*U&*lRl»C»lft 

(BO -rS5tfif«E»«Eff©««E&®«7©S-«« 
E«H£B7' (C. 1f^tE^ffl#SP.7t<!:© ; F^fCJ;S 
tfjn^ASrE^-rftfca&Kltf. ^Py^AfjSffl©!/ 
-if A IC J: *«3tt*a«8l#3nT+#fc«3tt*fcfc 
ft«fcofC, %««EflUKff: 1 ©IffffiEftffitt 7 ' ^1*«B 
7 , 6 1 i:E^#8?>7t©B8*ffi:a<i:©4S^'aM^SV^C-rn 30 

(0 0 3 1] fE*©3fcEB*ffiTtt. T 

KUX • -9— #«*CE»* nfciWI6*ai LT. ^ 
■ Tft««B»««7©1t*E»teBK3t^v Kfciftfc* 
-ABWttfit^fritftfci&CttfittWaifTtoft-C^fc 
W. fia!5^M« 7 ©SSrof SEIfifi 7 ' ©€•*£ 
If S>t*5 J; EBJ8 #M3£©!Hlt4Mt £ ©IEffi7Sfea^ 
fe1i-t«l»L**«6MI*«^K:!^H*:Bf3fe©l^liniiae-e- 
Ua6. #n^5AlCJ:S««*:*te««E»»#©«»E 
&®«7©&fif?BEgH£B7' tcH^E^LTfT<^© 40 

tf. fM»r*3fc«»E»«#©*«E»««7©«-B« 
Eifii7' &BBK&£tfEBJ8#B3fc©BBffiB& 

^tii©fe*tc^(CfgS (n 9 ^7y^7h) £l£tf. 

(CttT 5 3tflMRE»JK#©»ft*lSl Kl* tf 5 jlttU— * 

*£tf*5^TfToTV>ft. 
(0 0 3 2] IP*., *5?9mi. 56«*Eflk«# 1 ©» 50 
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oTt>#CiEa[K:i6*-y— iftMBTS^&ft*. @2tc^ 
Lfc*C^ft< fcfe-flOny^Ty^Ky h 8 £Rtf 
S£i:K«fcoT?rB£fc*fca. UMBEBBB 7 ©*W 

ii2gft 7* B&%;&tfEftffl#M%©BitttB 

*«ffiB"rftfc<*8ETft£fca*T#. *njf5A*E» 
(0 0 3 3] SSKJWMSlKtt, 3tt<^y h* 

c ct * #mmzmi&?z>tztbom&t Lxmi 

+f bf— A©j£SA 2 £:ttSfcft&fiA ,©+»•— #ffl©U— 

- A ©BBJtffi«*»*E««#±-C«a -3 T fegf £® tf 
5di*5Tt, ByJ7y7'K» Hc«fcftft«?BE&& 
#:l©tf^E®eB7' t*ny^A^B£ffl©U'-1f fcf 
-A©Btt<fcB£©tt»«fc(fcBrn©«ttiK3fcBfc5lE 

«ai^nfc7tffi^E^«fri©^i6^iR] 
(c *j w * &Bi*ft& tu ft «arr * smm— # sis k 

#y&UT. W«3fcfttfE»ffl#B3fc©B*tt£B&3fc«« 
EBttM* 1 ©BBESHfcB 7 ' ±tc^n^5A©E#* 

(0 0 3 4] #fg9fTtf. fltttEB«tt7©&ffBEB 
&I7' KBB3fcisJ:tfE»fliBH»fc, HPS. 
ABAB© U— tf If— Afc]E»K:l9r3e©I^IHBItU«W 
ftd<htcJ:oT. fctA, fgffl^©*^^— tff-A 
H#6©U— !f tf— ATffeoTfc. ^P^^ASrjtBffi 

iHftJ*# i ©b«ebb& i <n&mmm®m. i ■ c* 
mcEB-r*c<t**Bi«g-c*«. ip-fe. *ss^tc«tn 
«, 3i^p^7A©E»*. «be»««7©*««e» 

fif7" £«»3fcfc±tfE»BB5fc©HMt{fcBi:©MK: 
-mSr^Uft L^fe, W«E»B«7©« 

lEifii7' JC^P^^A^ES-rSWC+^JtB 

(«»«) Kirf-ftST. ««**J:tfE»fl!BB3fcS 
fig» L^lt ft d <h *TBIB t ft ft . 

(0 0 3 5] i3 11 *56***M"r*fc*©^fi««E 

mntk&w. i o ©mB§s:^-rt.©-e. TtwisE^^^s 

BlOtf, 3t««E»Bflci*»KDft^6n*^fcr>H 
^8 It. d©7.f>h*;U8 lSrIlieS-S-ft^fcf>K;U 
^E-^8 2<h. %fll«E«««tioig(E«tBfS©BK: 
BoJ:3KXIf > K;U^-^8 2 £3HH3rrftXfci>h*;W 
. ^-#0SS8 3 fct«ATV»*. 3t««E»S£BB 
1011 sEtr, ^tS^E^«E^l{C^LTlt#3ti:E^ 
fflBHH3ti:*BBLT*oy9A*E»-rfti:*t, * 
n^9A**E»Snfc3tBaE»«fr 1 l:S4ffl#S.3t 
$M#tL. «£5fc£&ttJUT. 3t««E»«# 1 »-E» 

7t^\ yH4 0t, Z. ©Tt^s yh*4 0 $:7t*«E©jSfr 1 
© \zmW}-?Z>mWl&Bi 8 4i:S:fiix.TI/ift. 
(0 0 3 6] %B«Eftf$^&B 1 0 tf . Jfr^y K40 
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F%&lji-rz>t£lt><DfeljttEi&8 5 -Knittings 8 5 
lC±-o T&tfi Sn57*-*7X7 -<WE& 3 > h 
n-?9 Ort^cO^KSo'^T. K4 0#7K 

• -y— tfattsaa-rsm. «jrr*^y 

—fsT. • •*—Xtgm&ft^7*—i37> • -a— #@tt8 6 
t. &ffi0B|8 5K±oT&ai£n-5 h7y4=->2fX5 
— «#TES^3>hn-7 9 0A>&4>&*l;:£-=ftr>T. 

jt's-y k 4 o itr v • -tf— #«**a»-r-5iBi. ft 

hyy^r>if • XUfflZfro hyy^>if • M— # 
!aIS§8 7<h < ^tfilMBS8 5 JrJz-^T^aj^n-SiS^Xv 
— Egto>hD-7 9 o^ewfi^ffcicso*^ 
T. 3fc'SvH4 0a«««K»»**aift-r*W. 3fc^s> 

ofiattffi«**»f ^«*iBMt«f tife < aiE-r * «t 5 trasf 

■y— jtffWWSfr 3 #089 5 i, h7y*>^ 

X7-ft^TE*3i^r:> hn-?9 Ot^ ft fricg 
O'HT, fg£rgB8 4£$4flf LTft'Xy K4 0 J£3tflH8 

e&«# i o#a*m»c»»a-&*^7-f f • -a— 

SSrff F • D— #I3S&8 8 t. 3>hn— 7 9 

0 7^<E>CDfg<ff£g-^T, ft'N? F4 0^7 F V7-. ■ It 

— jp®«*aar-5ra. ft^y FSrEfrsroESMaa^a 

[0 0 3 7] 7fcfi»$BE&S£gB 1 0f±. Tfe'Ny 
F4 0rt©3&&-r5CCD7-U-r©ttJ2jx— ^$^3 — 
F LT, ftS £8E^i&# 1 aflffiEEfita* 7 OS-IMBE 
ifif 7' fCf£^$nfe*:n>/7AS:?l4LfeO. $-fcB 

fzO, 7 h*U^*W3iJLfcr)-r*flH»«iaiaBS8 9 fc. 
%1MiefltB£&B 1 0 0^©»f^SK!PT« 3 > h 
n-79 0i. CC3>hD- 79 Ot^LTS^Wfi 
^£4-x.-3&fEB&9 ltmtU5. 
CO 0 3 8] %W«IBft?9£SIC 1 0 tt. 

jaLsiHis§8 9»ttj7j(i^ica-^tiT. Tttftm^mmtk 1 

<fcft^>y K4e#i:O«»W*:«**ttffl-r««#tta0 
S§9 2<!:. d»«^^tiJiaS§9 2Wtil7jfa^trSo'l'>T 
ftW«E@&# 1 ©SfffC^r-SJt'x^ F^ftCDfigi*^ 
it? ttmz9fr\y K*ffO{a«*«-fl:$-B-*itCJ: 
■3T, 7feW$8E»J«#: 1 tft'v.y F*#<fc©*BMl$ft« , 
#^«IETi>iS#^IElHlgS9 3iSfAW«. 

[o o 3 9] Tcit^ta^s^sa i ont *oy 7 A 

CDE^MC&^T, ft'Sy F 4 0 diT" F U7. • -y— #B 
«EMW7 0 1^0f«E»ffii7 ' 
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*oflBJtffi«j5«fl»«E»ft« 7 • <=, \zmm\zR-oiE 

IhIB§8 5£«fcoTl3$6ES*B«7©«-B$SE&fl:B7 * 
£ ««ft £ «fc EBffl #Mft © B W«fc« £ tit SEfii 

v hSra^-y-— tf— fcf— ATjBStLTii&X 
LT^tilL, CCDaMUC?HI#CElC 
X-3^TWWE*M«rtT»T>T*>3fc'\y F*#*3fcB 

jtf (Asking Servo) *fr5fcJe>wa8l|:-y-— ^IsIK9 5# 

[0 0 4 0] n>hn— 79 0li, <t^§-MIl!5JS&8 9£ 

mz. 3t^7h'4 0, Xfc?> F;U • U-.— #[eJSS8 3, X 

7 -f k--9-#@»8 8. 7*—ti7> • -y— ^mss, s 
7 7*>y-*-#0B, a*-9— #isFis*«fcr;afl6its 

S508S9 4«P&$!lffl|-r-5«t5fC^:-DTV»5. 7t:>W 

• ■y— jpHES8 3c«. «#ma(EisS8 9iottJ7jsn 
pu w&ngmgim) . rom cj-k - *>y • 

U) i5<tZ/RAM (5>^A • • *^y) SrW 

L. CPUAt. RAM^fp^M^tUT, ROMtCtelft 

[0 0 4 1] 'AlZ. ^t^y K4 0CD¥EI^tE45 
#fis.LT. *^K«rmfiT-S7l£'ltffiESH?*Sac*3^ 

tffifflsn5^7 K4 o©— miz-o^-cmwtz. % 

^y F40 tt, Ttff ^E^!®^ 1 t#r-5««©E»i 
>feftl6E»^1^6<D'lt^CD|?^$rff^7 l 6'\-y 
4 1S:fU ft^y K*#4 1 tt. %flMBE*Ktt 1 1C 
»(filTS*f!»U>Xl lSfl/W5. >te'\-yK*^4 

IS]) roM^gE(C«^ttT— 14 0a, 140b 
tfRttSn-CH*. d0^147--Aa^SCl 4 0 a, 1 
4 0 bleu. -en^n. rfA, Sti^a. 3-fjU^'J> 
if. 7-f ■fr«0*ttfl6»T»J«Sftfc?|ltt7'-A 14 9 
OT— Sgai@j£StlTH'5. ##1±7-A 14 9 ©{fi« 
«. 7-A£#g51 5 OKlftShT^S. 7-A^it 
gEi5 0{i. z\<d7-&3l&&i 5 o*. Sf^rofgHrt 

T3t* IBE«^# 1 (04tCt5tt5±T^r 
f6]) K&ifroJUg&JEaz^a.X-* 17 0 C5t»3#^ 

[0 0 4 2] ft^y h**#:4 1 fC*3^57t1t^E»S* 
1 <D*m%fa<D— jj<Dffimz\t. 7*— 1>7> • -y— #i5 
J:V«*PSffl©3-f;H 5 1. 1 5 2 t, MWfiSii 
&m<DZH)Vl 5 5, 15 e^tJW^nx^s. 

^(C. K*#4 1 lCi5tt53t1»«E®j«#: 1 CO* 
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*HKffl©3-f;H 5 3, 1 5 4i. HWffiBj&f&H© 
3-fJH 5 7, 1 5 8?J*&0fttt£>ft"C^-3. 

[0 0 4 3] 1fr\y h* 4 0 tt. HlC. **rffta-f )V 1 
5 1. 1 5 2, 1 5 3, 1 5 4SBaTSJ:'5fcRW'5 
nfc«51 6 1. 162, 163, 1 6 4 fc, 3 -OH 
5 5, 1 5 6 C**|6]T ■5ffi«CEfiSttfc«S 165 
t, a<jH 5 7, 1 5 8fC*H6]TSe«tcSH«$nfc 
&5 16 6 <h£DB*-TI/>5. 

[0 0 4 4] ft^sy H4 OTtt ±E3< ;H 5 1~1 
5 443«fc0^51 6 1~1 6 4»C=fcoT, 3fc1f?8E^!& 
#: 1 ©BKSlEfe^ft (S4lC*5lj-^«EffilcSit75:*- 
fS]) *3 e fc^7t«SI5&^l©®C*f-r^^'\v K*^ 
4 1 <DM^* ! ^t;-r'5*^^. 3t^.» h***4 1 ©fig 

EEBT^aX— * 17 0 tC=fcoT. %tttREBIK# 1 

<h#-tr€5. ^7K4 0m S&7-A14 

9, 3-fM5 5~15 8fe<tO«516 5, 1 6 6 \Z 
■fcoT. #flMME*M*#©»tt*GlK. ^7K*ft4 
lWftBSr^ftSitS Stt7-A14 
9, 3-fJH5 5~15 8t3±a«516 5, 166 

[0 0 4 5] 3 -OH 5 1~154l±, 0 3 

• -tf— #H»8 6*J:tftt£llIElEl»9 3»c£ 
oTm®j£*t. n-f ;H 5 5~1 5 8 tt. 0 3tC 

43tt-5i£S£fWffll[HjS& 9 4 <k -o xmWll* n-5 «t -5 \Ztt-o 
Tt^5. 3-fJH5 5~15 8l; 

ttJH3-OH 6 0«:#^L. tflon-OH 6 0 K, gift 
(hI!S8 5K:J:oT*lil*nfci6WX7-«^CE3&««l& 

snfcj^i*— #isi&9 5©aj*^£#*&u ttio^ 

<;H6 0ti51 6 5, 1 6 6 <hKl<koT. TfctitfSE 

««e«ttE# 1 ©¥g#r6]fCft'\<y F##4 1 ©&B€: 
^{k^tirS^t^T^Sffi^T^^iX-^ 17 011 
S3lri3ltS 7 + ■ U— #HIg&8 7©tti7jlc<k 

[0 0 4 6] 04lC^Lfe7t'\-y K4 0"Cte. K 
^4 1S, ftflHREfttttt 1 ©¥8*l6lKffiBSMfc3 
■&Sfc»fc:iE«7*yj.x— *1 7 OftttfflU 3-OU 

155. i 5 6&tfttln3-on 6 o K#iSrrsffi«K: 

E«SftfcttEl 6 5<h. =K;H 5 7. 1 5 8SW 
2J03-OH 6 o K*fftT*ffieirKB£n;fclK5i 6 6 

#4 1 ©&B££fl:$-&s«-8-&5SLfca<. 05»c^-r 

HflHfcBKJfc^ y K 4 0 &EBU ftfi?*SE&S«# 1 © 

7 0StfflL.. f*fti3-on 6 o ^ttlnUfc^Tu-r ;i/ 

1 5 5. 1 5 6 fCtt f^T -5 ffcBKEB $ nfc«S 165 
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t, 3<jH 5 7, 1 5 8{Ctt|6]T-5ftg£iBfi;*ft£: 
1516 6 ttCioT. 3t««E»«#<0*S*iaiK:ffi 

[0 0 4 7] HSKjRfft'Sy NOTtt. m%79f- 
a.x-^K«fc63t^y K*#4 1 ©fi«Eft»4. 3-OW 

■TJt^y K©EB<o#J& t BI4©BBJ:D'6>S£UV»#MS 

10 

[0 0 4 8] $tlz, 0 6*#S5UT. *36W*«*lB*tl 

Tisaj-r-s. *^*«*sfisns5t«siE©«E*itt. 
2' . Rif, Ei*Bis**-rs««4ta^6*«snT 

1**E»B3i:*«4fc©BJf.B5fc:tt. ^S^fSl 
fCfi^iJ-r -5«&© 7 h* U-X • -9— *««6 **Bffe©ftSE 
raHtf6x>#Xi;«; h<i:LT^tt^nT*5D. 7K 

20 • -a— #«* 6 m\zte. mm<Dmm^mmm. i **» 
wen. mmmtmmm. i o«fltoiiniea(ttBi=jnfc 

zfcn^A^E&Sttfc&K&oTisO, 
«**E»««7C **WOl«lttSIII*-*« 
ffl<Dtztb<D'J>£i.< th— m<DW97v~7¥-y — 
flfHTTtt. S4f*E»ffiB7' cmlt, -tn-wuti* 
«EB«(#©*8#lfi]K:SE?«rr* «t 5 K^*X> \± 

[0 0 4 9] «H£«2±Kl«»Sftfc1lMgE*Wi3 
f±. 7}xDy7A* ? Hi>:5cW(cE^$ns^-c$>0, \y— 

»icj:oT»«*n. co««E»ii3±ntt. mmm 

«2' d^t&n, $efcS?«*S2' ±tctt. {sj*. 
7^5^^Al^MI5tltMSnfc7"77 

[0 0 5 0] 3t*«E»Jat#1^0*a^9A©E» 

2 4tC±oTiR^L/TU'— if— t*— ASrJg^L/. ^©1^ 
— if-b*— tflHT=*OU- f-tf 

ESS 3 rtC««3ttE»ffl#8B3tt© ; F*KJ:*HJfc 

ffl#BH3tt *3tflM8E*ME«E-l ©If !SE£»II 3 (CRffS© 
R?IBB8Wr*il4:K«koTfTtonS. 1tfS3'£<i:ESffl# 

mftt&ftmmRmmft- 1 ©w^E^e 3 ©tt *be®& 

B©— OtJJffi©WWBIWT*fc»CJ4. 7t1t«E®j« 
1 ©&»£3fc'\y K»C J:-5^«-(&fi©^Sii:Sff5t© 
50 i»|BB«a**. 
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[0 0 5 1 ] IPS, «3tefc&Rfc!*miE«£RJlBLT# 
•ESItWfiKtti-ocODy^jy^i;'; h 8 £ 

# © i/ — tf f - a © ifcg t liAft 5 &fi© jg» U — if 
t'-ATI»t5 uiCi-jt, 1IMlEflk&>£flrft3£ 
fclH»ffl#BB3t©BBItfi«t©&«'rnSttffllx. *p 
^^A©I2^B#(Z. fftttKft«l*7 ®4MEEft&S7 ' 
tflMWtt i Eftfll #H7fc©JS*M£H t *Bf ftfl)»IBiE« 

[0 0 5 2] H6K*-r3fc**©-W4. #5? 

*W*B»W±***BP"63t^y Kl Hi, ftflMKK* 
**»U>X1 2 t. C©*NfcU>Xl 
2 £7£ffifS!5©&# 1 ©«**lfil&^g^l6l{C^i&-r 
•SfcabWT^^iX— ^ 1 3 <h. fcN&L^X 1 2 ©fti!! 
ffiUcfi. #ttU>Xa>SJBK2#«ffi#«l 4&tfX'J 
^ 1 5*iEHSn. 2 »Sflil3tffi 1 4 ti, }fc 
**©3feffl»^K:iB«lEnfcl63tS 1 4Li, PlTfritt©* 

S. 4LU. tf e— A<0«3tt*|SiI*+4 5 

° KtffcSi*. H3t«l 4RUU- !ffcf-A©flWfc#|Rl* 
-4 5* ifeftSit-So yjXAyoy^l5H 2»fiJ 
1S3&K1 4W>5II:a-75 7-1 5 aitS»5 7 
-15 bt^WLT^S. ;n^A-757-15at 
7-l5b ttt#»:-toffi»*iRi**»«iW>X 
1 2©>£ttt;:#LTFI— ;*FtflK:4 5° MttTEHStlT 

[0 0 5 3] X'JXAXPy* 1 5©ffi»7jfCfi, £<=> 
IC. gijWX'JXAXP-y:* 1 9^¥fffClS^$n. XU 
XA7'P7i'15©A-757-15al:3ttlSlU, X 
iJXAXPy^ 1 9©£S#t5 7-l 9 aftupfrlzEB 
Stl*. H«fc. X l JXA7'P7i'15rotg»$7- 
1 5 bKttfaLT. X'JXAX07i7l9OA-757 
-1 9 b*«¥ffCE«$nT^«. XJXAXP-y? 1 
9©fl!l7jK:f±, £6fC, A-757-2 3a4tt5X 
|JXA7*D7 & 2 3£.tf/\-!7S^-3 Oa^ttSX 
UXAXp-7^3 Otf-ttt-tttEESn*. 

[0 0 5 4] XUXAXPy^ 1 5®/W$7-l 5 
atXUXAXD'^l 9©£S«S5-1 9 a t©fH 
fc«. Gl^Xl 6£3i|HEPI»l 7jWE«S*i. X'JX 
AXn-y^ i 5©fS*t5 7- 1 5 btX'JXAXP7 
? i 9 WA-75 5- 1 9 b tCDIBCtt. 

jWEitanTu*. Tt^psii 7«. HHPttfcEwan 
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-if fc*-A©{fcffi«:gfl;£-fr. ffiiai-SU— !ffcf-A©f£ 
#J*Er*W4* a X 7 AttBW<B#RB3te*£j«"i- 3 "b © 

t, ttft*^*«fflr*^tK:j:Defttc*af -set 

[0 0 5 5] -7j, %£M»1 8tt, **3t**^at 
LTttttgU -C-©«jfif4, 7tni:<»?« 

U -If tf- A ©ffl©#!S t jgW «j| t £ Eftf 5 HHB C 
10 ^i;TS«?-r-5dtfCJ;oT. U— tft:-A©3£«££ 

si 7 twmcfti^iJwrsui^T**. 

[0 0 5 6] jt'vyFl l©7fczllfi, ^PX^AfS^Pf 

3 3, K.tfU— +f7t®2 5. 3 3 7^<E>©n t— U> hft 
ftf* L — tf7t*¥fr3fc*CJR* LT U— tf tf-A 

t53'j/-^!/>X2 4. 3 2&^n^nmz.* xu 

XAXP;yi7 2 3, 3 0 K-?-h-6fttatt5tlfcA— 7 5 
20 7 - 2 3 a, 3 0 a«. -€-©ffi»7j|Pli6«P'J^ — 

X2 4, 3 2©7t$fitCMbT4 5" tt»5ft-CH*. H 
©A— y 5 5— 23a, 30a £jgjlT-5 U— tfTtiH 2 
5 , 3 3 7^<=.©&#t7l£©— ffifi, 7* I-t^t^:* 2 
6, 3 1 (Cjgfa£*X. 7thf^r^5'26, 3 i©ai 

^tt7tai2 5. 3 3*>6©3Ctfl**i»n»-ra. 

[0 0 5 7] J6flMIE»«t#:ljJ>6©B!0e-Att, A 
-7i7-2 3al;J:otg^n t 7 * hr^ 7^ ^ 
2 6 tttS*t©flllKKW , 6n«:i!IiU>X2 7, ->U>K 
U73^U>X2 8^1T, 47>fl7* (^^^^2 9 
30 IC^L. Tt^-y K#7 h* 1/X • U-#««SMt«H 

77+>^X7-MTEB, T^'Sy K©h^y^>X 

• If- #H»*ff 5fc»CttfflSn*. 

[0 0 5 8] *3B*mi, Tt'Ny K*«*«E»**t* 

h*©ii^-tf-#*j«^fT^fcse>tc, 07777X1^7^ 

40 K3*T*i6BHf- #fl!©U— tf t*-A©M»&§«. i6 
Bf1f-^ffl©U— tf-7feS©ffi#*{£fi£. *P^7A© 
E»»«K:iPi;T. P'J/-^U>X3 203eiftA»6* 

T« jfitt-y— !f-tf-ATP-y^T<yXtf«y 

#M*tffl»***6. >ho^7ABHfflOU- ; tf-t'— 
A-CfiEiff^IMlT, 3^P^7A©ES*tff^ 

[0 0 5 9] ^SfC. *%^Tftt, — ■ZXDnyZTyy' 
50 f-y htlJ:-3T-ffl*fctta»C©1t«E»fi«»C»-r* 
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ifiBfr-9— #«»**Jrr«i:i:*»RliBT*D. MR©« 

14. ftflMRESMMT' ^C*niT5AOlB»*«»T1"- 

if— 5tjS©&e*3'J^-^U'>X3 2©JtW^6«* 

SBffi-tt- U© 5 =fc 5 «rirt-ntf J: V». 
[0 0 6 0] ««S£Hr©-tf--#1WfPI$fcW:. Tt&iHtl 
1 8 0D^«^>K@I*^ii)fl«SifrSn. -fcu?? AEIS 

W£ffl©U'— if7£iH2 5*>50U- !f tf— Atelf^ffl© 

nt»±cait*n*V'— tfK— aj^t" hu* • u—&n 

KUX • ■tr-**«6 6iiSt*H. ±Eif- tffWWS 

[0 0 6 1 ] 3fr>>3» Krt*»WSU'— iflf— A©«* 

'J -i/^ 3 0OA-7S5-3 0 att,. \s—*f%M2 5fr 
S5g$*£n-5fcB©U— iff— AttSiftU U— tfpfciH 

U— Ifbf— AKUKJfEStlTfcf— A^Uy*3 0 lCA#t 

3 tCAttT-5. A— 7 5 7— 2 3 aTte, ftfi©— 

[0 0 6 2] A— 757- 2 3 a-eE8*5*lfc3fc«7:«- 
hx-f 7^*2 6fcJ:-3TS3fc£n. 3tiK©SIbft*M 
Bptf'trfrtlZ* A— 7 5 7— 2 3 a £&jfiLfc U— If tf 
— Ate, 7"'JXA7*n7^19CXItU TtS©— SB** 
A— 7 5 7— 19b A-75 7— 1 9 b £ 

Siaufcnu— iftf— Att. &MftKM» 1 8 &&m 

U 7"UXA7Pyi' 1 5®±5lt = 5-1 5 bTtS 
8tSttfc», A-7S5-15a*aiO. 3EC2WJS 
3tSl 4£ai&U $MllU>Xl 2 KioT. 3fc**E 

2* t*«4tO*»ffi±T!lR3K"J-*J:5«C. DIS8E& 

«#i KRWtsn*. iicDHawanfcu— s* k-a«. 

Jl6«aia««ltflElOE»«tSC«t-aTRItSn. 7HU 
7. • it— #SMc6 (Ci3te-5X>#7.tf-> MrioTlEIB 
$tlT. »ftl/>Xl2*ll:!!oT<4. 
[0 0 6 3] XfltfREflUKft: 1 ©5fcf ffil 5 K «k o T5» 
SnfclOffll'-if-f-AH »tll/>Xl 2 (~J;o 
T¥fT7t^<i:^n. R«2#«lBBfc«l 4£a®U 7" 
U XAXa >y £/ 1 5 KWtfAStbTTtS©— SB*V\— 7 
5 7-15 a?rSii-r-5. A— 757— 1 5 a£jgj&L 
fcRDOU— !f f-Att. £5fcf57~ 1 5 b^RStS 
n. ffim3HEMltl 8£a5&LT7 p 'JXA7*ay7 1 9 
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l:A»T5. XUXAXDy* 1 9CAItUfcU— - !ftf 
— A©— «#A— 75 7— 1 9 bfcjSifi-rS. A— 7 5 
7-1 9 bSMl/fcROOl/- !ftf-Att. SSf- 
AT.X'Jy^ 3KA#tU 7t*©-ffidVN-7 5 7- 
2 3aT5»$n, £jL'>X2 7*5 e fctf->L)>K'J77;i' 
U>X2 8*JHKii«Lfc*, 47>fij7^- hr^f?^ 

2 9K«fcoTffl*c-5-©it^a*&tfj$n. gyrrs&ffi 

10 [0 0 6 4] ««E*Hr©£tt1J— jtfSlflWrCtt. 

P§§1 7©±**KHt*R«»C3ttaWr«fflK:"r*fc* 

-tfytai 3 3^<=>©U— tftf— AttA-7 5 7— 3 Oat 
£#t£n. 7B5P3H1 8?:MT^:SSt5 7-l 5 bTS 

a«4<h©^®38#irl£tt;tn^7y7tfy h 8 £ 
BgWTS. CLCDy^TyXtfy h8±^©^*t»C«fc-3 
T, IWX#7 htn-y^ZyXtTy h<h©ftg-fn. 
gp-fc,. SiSJX?— fl^CE^&tfiU ^^^31^X7 

^AEgtfSfitJfrni^AJBjSfcffl U-if £— A©B8fcH& 

^m^UmLXh. S©T*tS?(CiJsP^7A$:7feff# 

[0 0 6 5] it*E«M*©iiBl!-y— #*!»l*t*V»"C. 

30 Rlt«E5»CJ:oTS«-SnfcK0©ii»U— If— tf— A 
ti, MftU>Xl 2(Cit}T¥ff7 l d^<hSn. SS2t> 
SdiiyfctE 1 4 SrSii U . 7 U XA 7o y ? 1 5 fC WT^A 
WL/T7tS©^-B5*V\— 7 5 7— 1 5 a£jgi!-r5. A 
-7 57— 1 5 a^ai^LfcMD©!^— tftf-Att. ± 

51*5 7- 1 5 b-e5#tsn, sisi^s i 8 

UTXUXAXny? 1 9 lcA#+-r-5. 
[0 0 6 6] XUXAXnyi' 1 9 CAItL^ittMF^— 
iff— A©— BBt&Vn— 757— 1 9 bSrSifiTS. A— 
757-1 9 b*SSbfcSI«3©iiBH'— tftf-Att, 
40 WSt*-A7s7'J 2 3 fCAItb, ?tfi©— «#A- 
7 5 7-2 3 a-CSWSn. i£bU>X2 7 > 

^7^*2 9E±-aTfl*C-*©a«JWftHl£n, ^» 

r**ujia»»=«toTSWicsnTjjrJ(s©stt©x7-« 

[0 0 6 7] 47>fJ7* h7-f7^^ 2 9©&^a5ifi77 

T, 7*-*7sX7-'(l^-FE. h7-y + >yi7-f 
fTE. lt*CE*Sj:y??*fll^RF*«*J« 

50 sn. c:n&©(S^fc*^iT, 7^-— 7jx-if— 
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h?y*>if • -y— tf&ztmm-v— #mwtffft>nzt 
n-s. 

[0 0 6 8] &:fc. 7h'l/7- D— #f9i£T?<Z)±faCD-y- 
-tffMWSHcfcttSl&tH:. fcfy 77yXl 1 coStj&g 
CD (n>A*i7 h • x-rxi7) «dvd (x-< v 
• • -r-rx^Sfcte-T^ s^ju • a— y-^-f 

^•x-i-X^) ^HS (/W^--7M/-y-T^^ 

7) ^»a#<^7^7 7i::*r-f -sies. ii^fflwfc;^ 

[0 0 6 9] S£oT. ^oTilScD^-f 77gfgK# 

* p 7" 7 A<Z>S±;W*)ft5 d £ft < a^OD^f 7.7 

[0 0 7 0] *P7 , 7A£fe»t-Sf£©f!jf£<D«E 
B§£IS3;&tfl26 Sr#fiibTI5J^-r-5o El 6 tCiSl^T, 
^PT^AfffiSBtfCte. £P B l^S8Sfl 8tt. f5^T-5 

) tJg^Si (EAT. r^-^j ) £M 

[0071] s-jt. ft*gspa3^pg§i 7 a, a^-r-5 

mmmiz, ^Ofiffl^SflcLtfilSiO (rad) 
7c (rad) ^a^Wfr#^-T€.c:t(c«i:oT. U— tffc' 

-79 0 (g|3#M) it. BffSC0^ICtSoTee>^a 
#Lfc^PA7— >£jttej;sf£gl5 9 1 (EI3#fig) K«fc 

■d tss? $ n/^HA-7 - xDinm ^n^m^mm 
i7K#*.. •a*s^r B m^Pii 1 7 a. 3>hn-79 

[0 0 7 2] U— tf#M2 5*^{±5^$n^U-+ft*- 

a«. A^x^coiaaifflffiffi^fc^n^., p>h 

P-7 9 011, SSMRFiOSt^nfeS^ny 
7tC«^T, ^U>X1 2©tiJ»tU— tft'-A^it 
^ie^^^aSTS^S^^SIU *f#»U> 

xi 2<Daa*f^it^iE®^7$aia-rsp B i. ±ie© 

■tf h'-A^*1f|gfS^^7 $a®T-5ratt» 7*-77 7 
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• -y— #mw&£zfh 7 • y—Xfflffl\tftt)n 

[0 0 7 3] iGCiLtJ;^!:, U— If^S 2 5 <=> 

tCioT^ff^OU— tfh*-At^tl. f-A77"'J 
y7 3 0£ai!LTe-A7X'Jv*2 3(CA*tU % 
m<D— BltoV\-7 = 7—2 3 a£SiiU X'JXA7*P 
10 y7 1 9 tCA#Tf-5. XUXAXn-y^ l 9 \ZAtttVfz 
U— tf fc'-Afi. 7tS©-g|5^VN-7 5 7-19b^I 
iiUT^Pam^flfsl 8£ai&U -^WgStC. 

[0074] z\<Dmmmt. xuxaxp>;/7 1 5©£ 

5a£SJ§UT. 2 ^WJg^S 1 4 ^a^T-So 

X\ 2^fiJJS^l 4CDffi7t«l 4L^aiibfeU— If 

t*-Ateff7fc#|6]#+ 4 5° [Hlfe^nTAdTtOU'— tf 

20 -4 5" Islte$nTB{l^«U— tf f-Ai&5. 2^ 

Km^mmft 1 ofrny^Ammm 3 ists 4 cd«^- 

XI 2fr«i;-Z)T^tf^fe^^l lc.Hs#t^n^o 

[0 0 7 5 ] -?3. XUXAXo-y^ 1 9 ©A— 7 5 7 
- 1 9 bTSSt^tlfcU— tf f— Ati, ±S#t5 5-l 

9a-C£#t£n. «itg?srBm^iii§ 1 7^aiau. 

30 «. £iU'>Xl 6 £ai®LTiK2££n. ^(D^Mn-m 
AiX'JXAXPy^ 1 5CA-7S7-1 5 afSWS 

n. 2»fijjS7 l e«i 4^ajg-r^= 

[0 0 7 6] Z.Z.T-. 2»fiJSS7 , eSl 4©SI3feSl 4L 

SraiaLfcu— tf f-Attii7 l e^r6]75i+4 5° [se^n 

TAM^CDU— tf k'-AiftO, 4R^aiiL 
fcl/-if t*-A{i{S7t^^-4 5° [Hlte$nTB{i?t 
<OU— tftf-At^S. 2»»M7t«l 4^aiiL/iA 

BS&fSn. *:PX7Aia#M3t*S4tC5^#®±lp 
40 fe^Hlj{giJT^l'>Xl 2fr ( t^T-B.iRm$nfe^, 
b & ^5. ^ P if 7 A fiH^P 3 1*3 & aiTf 5 o 

[0 0 7 7] c^-ci»^Sl(:t5fc»i:. ^ro<s^ 

-4 5° (Hlg$-B-S75\ ^V^iPMT'd^+4 5' |Elig$ 
-H-fciS^ffiTtT-fe 0 . B<S7tt«, Sfll7te£+4 5- 0 
^^t±Pd5t^-4 5' lElS^-frfc:*^® 
TtTcfc-S. «£oT. AiSTttB^ii^S^fcM^r^ 

[0 0 7 8] M8RZf®9\t$Zm&T\ZjSrtZl'— tft*- 
50 ACD^alSr^-rUiWEI-e^^. S(C*5^T. ^f6 1"C 
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dftSSU ?5#6 4T?3SUfcEaHBa7t*aUTH 

E8tc*3Vi-c. 2ftmmye&i 4 ©seta 1 4ls 

aiiLfct»«3t5 1 Ltt, AaJt©5te£fc0. *f^U> 
XI 2C«t-3T3tt«fll«»ttE#lCB8ltsn, ^nif? 
AEfiUI3rtS:ilj&U Eaa5±KCl3lrr -5<fc*(cS 
&fl»5T£«-£trC, S£*Q:?7AfE^II3F*i£j£fT 
"f-5. 

[0 0 7 9] tfc. 2#»liE3t«l 4©S£ft«l 4L$ 
ajgiLfcf2#ffl#ffl7t5 2 Ltt, A«3tt©5te4:fc»5 . *f 10 

P^AfBaJf 3F*3(C:fc^T. E*rtt5-CKaSftfcA 
fi!3£©tif IStE 5 1 L (tKltR 5 fClSi^o TJltf AffiS3t© 

7AE»Jirtic=*7cW»c»j«-r*.-fle-3T, u— - tfft 
iH2 5©ta*f7t©ai^^i«ai^fc7Sofci#. -^©^ 

* - □ if 7 AiSaa 3 ft Ksttttt'lCSES s n-s 
CtfCfcS. 20 
[0 0 8 0] S91C^LfeJ:^tC. 2$}*ia3fc« 

1 4<D«E3te«l 4R*ailUfc««3t5 1 Rtt, BS3t 

±KiR3(fr*t*K:Rlt«l5TRI#*nT. IS*a^ 

7Ai2^)i3rt^2fi*^]{cmfTr^<. sfc, 2#*jffi=7 , e 

SI 4©2i£7frKl 4RfiaaUfcE*ffl#RB3t5 2 R 
tt. Bfif7£©7££&9. M^l^Xl 2KJ:oT7£«$g 
IBSi^llCBBIt^n. *P^AfHaJI3©A*m-L 
-URJfcLfca. fgf&L£Efl<<=>#:P:7'7AfE^J13l*I 30 

Etf«5T^»SnfcBa7fc©aa3fc5 lR<hE*tlg£5 
|8lJ&»oTatrBa7t<OEaa#a7t5 2 Ri*«T»LT 
H^7n z F^A^->Sr^U. U— tf3fciS2 5©ifJ*t3fc 

[0 0 8 1 ] 08*3«fc^09^*L/t. *^ffl*o^ 

t # * □ ^ 7 a eft a 3 \zn l xm —mm «t o as* $ n 40 
an 3 it. nmm&myt<o$tw**— >^^.xw&m 

[0 0 8 2] dWJ;5tCLT. *^4*St5fc»® 
EaSB-Ctt. *P^7AI2^@3rtlcSWS (u^y 

V>S) ©^P^A/^fifcSft-5., fr*3. Ad3fc<Z>a 
«3tt5 lLtB«3e<OIEaa#a365 2Rttt. «3t* 

rRi^it32-r-5fcJ6 z F*-e-r. narc. bht£© titans 
iRtAaj6oie»aaa7t5 2Ltit a^isuwa 50 
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t. jfe#fcTa«©»£*«i*ji:s*u sn («a#a 

[0083] $e,fc. *a^35<a«sn«Eaaa-c 
«. a«3ttt. ±^oj:-5fc. %a*is*a# 1 c*w 

« # n ^ 7 A Ea» 3 £ a« 4 ©^^BT-JR^r 5 =fc 5 

iraasn, %ffHGftit# 1 ofi»« 5 -PEWsnt 

»«U>Xl2*CRoT<4. dWUDftH U— # 

-5. tSoT. £©4#fiJ7;j- hr-fxi'5'2 9 KAMI- 
'S tif$g7t£#Jffl LT. Kaacfc, 7F^f-#*« 
lC*5^T. 7*— 7J7. • ft v Z\£.i)<T>iifeT$> 

[0084] fs.&. mmm&mytcDjjte. ytmrntzmm 

# i fctsttz-fcap^Ammm 3 ©A#tB±T<K3i€L-r 

5nSfc». 3tea«Ea«flEl©Ka«5TE»an-C 

nmvyx\. 2M\zm-ox^x% * v=f^ 

[0 0 8 5] fc*. ±I2i2^gST«, {h\s>Xl 6 £ 
aa»cftA»ufco. ^©fg^flELfcOtS^t-e. 

* p y 7 a Eaa 3 £43 ^thhix £ &mmz «t s -o 
jg^a«) ©Tc^^&ffist-a^citfeT?^^. 

[0 0 8 6 ] eftttHH£l$C9^ffi COHTSS 

8©^:li^^>lC2n-5= S Ac. 3>ha-790 

^PS i 7 (c-s-x. •as^r^Tt^Ptff nil p > h p 
-79 0i04Af. nfcaaieawwaa/^^ - > <t a 
caaefiE-sT. aa-r*u— ytf— Aofiffl*araw 

a*aaa3tJ6**«s n-s. 

[0 0 8 7] U— tf*a2 5a»638»Sft5l/- J tf3t© 
tti73«, f?^ffl<73^Stii7JfC«JO#x€>n, P>hP-7 
9 011 ?¥*«^-RFJ;OW±^nfeS*^P>y^»cS 

^x, *rtiu>xi 2«iaifti/- tftf— A*«aa 
1 2 a»s©u— * tf-Ad«aaffiaaa7 sr®jar^ 
2*»6©u— tf tf— A*«a«iEaa*7*aa-ran 

[0 0 8 8 ] M5 \Z^ft^^iZ, V— tf3tzH2 5*^ 

ttjaanfcpa3t©w— tft*— ah p u /— ^u>x 

2 4fC«toT¥fT7t^©U— tftf-AiSn. ti-AX 
7"|J 7^ 3 0 SrSiSUTbf— AX 2 3 (CAStL, Tta© 
— mX>\--7\*7-2 3 ai:«koT£»SnT7* hf 
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5 7-23 aSaaUfcU— tffc-AteXUXAXa-y 
1 9 KASTTS. XUXAXny;7 1 9 IcAfrfLfcft 

©— w»;\-75?-i 9 btsit^n. ciwsw^n 
nsi 7*aau wftosEw/^-^a 

[0 0 8 9] d©S^ffl#Hg7t«, ai/>Xl 6&ili& 
LT4Z3ft-r37l£tft3. COS4ffl#BB3ttf4. — «*«X 

1 5 ©A-? 5 5-1 5 aTSWStl. 
2^SiJit7t«l 4SIIf5. d^T. 2#frjJ£ 7 £«i 
4©te3fc«14L*aaLfc^tt«3fc#fflat+4 5' 0 

2»«t8JE«l 4tailbfcflfeffl#Ba3ttt. 

[0 0 9 0] 01 O&cfctfS 1 1 C*3HT> £r^6 1 T* 

#6 4T?Sl/fcia^ttBflBtfc«U-Clr»4. 13 1 0 fC*3 
V^T. 2^tdi£7teSl 4<DiBfrKl 4L£aaU&?S± 
ffl#SH3fc5 3LttA«3fc©3fcd:fc0, M^l^>Xl2fC 

j:oTje«*E»«fl:iK:RH»^n. ^px^aeuji 

3rt£ai&-f -5. ^©ifS*, *P;7*5AE«UI3 £0. 
ESB5K:*5ttSlSf?S7£5 1 L(C^-r-SS±y£5 4L# 

#*u>xi 2-e¥fT^©u— tf tf— Atsn, 

[0 0 9 1] Sfc. 01 1 fC5*LfcJ:5fC. 2^fiJi£>t 
*£1 4®iMl 4R*3ilbfc??*ffl#HHJt5 3 Rte 

mttuzmMzn. *ny5AE*»3©#m«-e*uiE 

©S±7£5 4Rte, nmV>X\ 2(C|6]^oTa*, # 
^U>Xl 2T¥?T7Dft©U-1ffc:-A£:£ft, SS2 
^fJigTtSl 4£aiSLTS{ift®ft£&.5,. 
[0 0 9 2] 2»«163tfil 4*aiabfcS*3e»4. x 
UXAXOy^ 1 5lCA#tU ^©-W/\-7 5 7- 
1 5 aSritaf-5. A-7S7-I 5 a«SfflL&l?£ 

anfefflW3tsE»i» 1 8 *aau ^©-s&tmxu x 

A7"n.^ 1 9WA-7 5 7-1 9 bTKMSni. C 
CD7K 2 :0 iZXmL. CCD7H2 0±lClt E 
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«e»&# 1 KE»anTnfci»«A«s** n*. 

[0 0 9 3] E»ffi#HH3fc©*III/t*-->*£*. 

«ft©flMB©3 5. EStfll#aK©KM 

*3ji6nfc«a<o***s±*n-5. 01 o&zzfmi i v 

10 n^7AE»i3 0RI— «J:Dffton-C^*«T7**. 
[0 0 9 4] £«=>(C. S^Tt©— SBtt. E«W9©-y— # 

mz&tfzmvytLmmz, Ammvir 7-9 9 2 

9fcA»T-5. «£t>T, Cic7)4»tij7^ hf-f 2 

5. fcfc, S£ffl#S§3fc©75te. 7fcfiK8E&4S# 1 fc* 
It 5 * P if 7 A Eg* Jf 3 © ^-HtTfid t?— B. AX* LTjI>0^ 
7AE»Bl*I-«e«3fc£fcafc«&. 3fcttf*E**# 1 © 
SW^5TSSt^nT»#lU>Xl 2flHKR-3T*-Cfe 

20 hr-f 7^:*2 9±T?tt^«L^^. 

[0 0 9 5] 4»«7* hx^7^*©i6f£©*SB&f::^ 
(^Tiifi^-5<h. H7tt. 4»fij7^ h^^^^^-2 9 
RtfH^fx**— 2 9ICttM$n«ttaiSK&8 5©- 
%>©T. ^tH(HlSS8 5«, 4ftW\7* hr 
47^992 9 ©^^±©S^a5 2 9 a. 2 9 d©€-fcB 
7J^i0^T-5JD^I§3 1 45tm7* hr^f^?2 
9©fc-5— 7j©M^^±©S7tg5 2 9 b. 2 9c©&£iJ 
^§:Jn»1-5Jn»l§3 2 i, JnffS3 1 ©tii?j,hj&n3¥f§ 
3 2 ©UJ*tO«€r*i6T#j««a6feK:J: -57^-73 7. 

30 X5-flH*FE*±ric-r*»Jf»3 3 t, 47>*j7^-h 
: T-<7-0 5>2 9<Dh7v7fifalzmK)-&Z)%iyt&2 9 
a. 2 9 b©^lil77$rJn*t-SJ)nlt§i3 4 [^«|{C4 
ftW\7X h^f 7-992 9© y9^\zmK)^o : S. 
«29c, 2 9 d©&tU73^Jam-r-5SD^ig3 5 
au»8§3 4©aJ/Ji»n*S§3 5©aJ7Ji©M^**T, 
7*7 v-a^ffiCiS h 7 y^r>ifX.7 — fl^TE S:^ 
J5rr**JW83 6 t. 47>tij7* hf^f^^2 9© h 
7-yi'75(6]fCit^^7JfS]tC^0-&^S7tgB2 9 a, 2 9 
c©§ffi73SrJnff-r^Jn»ii3 8 t, n«K:4»«7* 

40 h^-<7 i ^^2 9© h7>yi77Jf6](CiS^?S75(fi]fC«D^ 
oS7tS152 9b, 2 9dO#ai73*jdP»-rall0j|C«3 9 
t, JDSS3 8©ffl7Ji:iinl[§§3 9©tii7j<i:©MSr*se) 
T, 7*7xa7 , M(:i5il»l7- I^CEtiKt 

5ifS4 0t, sr/, So»^3 4©m*tinffS3 5 

Oia*i:SJP»bTS*«*RF*flfeja"r*JnJi:»3 7 
[0 0 9 6] *^Bj$;||Jg-r-S>(C$.7coT«. Tt'N-y h* 

*»63t**E«mt#tBa»-r*u— jftr-AtLx, u 

"—- if7fciS2 5?5»e.^*t$n«j(vn^7A^ffl©^SA 
50 2 ©U— tft-At, ^K-r-5761taESt««^©tfaE 
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&m.m.\z®.mzuy!7Tvzf\iv v^mm^— tf-tf- 
u— »f tr— a £ tu «-e# -s x o msst s nt V *5 . 

[0 0 9 7] ftftAl.ftftA a «DaScift*fl!)aL*^t>-& 
iLTH. A 1 =7 8 0nm. A 2 =5 3 2nm©a^t) 
■fr. A l =7 8 0nm. A 2 = 6 5 0 nmCDf&^-ofr-ti:. Ai 
= 6 5 0 nnu A 2 = 5 2 5 nmOl^^fct. A ,= 6 5 0 
nnu A 2 = 4 0 5 nmroM*-&t)-ti'. A,= 7 8 0nm, A 2 
= 3 9 0nm©Sfl*--&t>-lir«f»i*5. 0 6fflgfTtt, & 
firoS^S—OCOU— If— ^iH2 5, 3 3^Wcgl 

tf^ili. ^"JXAXttiaSrlH^KiJzsSftSK 20 

[0 0 9 8] 3t«aE»«#|co«aiS*««'v©*n^ 
^AWEfiHi (01R^ffl- HPffi^E. 012# 
ffi) . 0. 8»m©Kvf l T3fc1*«re*MMfc©g#G]K 
■HBf^^/^-f 5;M*©E**Ttefc:#h5v£7W:. JIt? 
[6HC^^y-^^bTl«^ie^®^^JL. #*$BE 30 

SK&JtoT. *P^7AJ&fi£ffl©U— tffcf-AT, % 

ffim?zmm#-tffcmz lt'M < 1 1> 2 0 0 um&m-r 

£<»:»:: «fcoT*P if 7 AE&JBK* 

[0 0 9 9 ] -f-tT, 3tttfSEWt^2 0 0 (imM 
L. *Dj^7A«)Eg^7bfc^T, X'NyKtt. 
Jttfflf«ia»«E#0»»*ieii:ttjS»«)*iajk:2 0 0 ym- 
a «&U attlROT«1ll4tEft&aM®EIB) &»K 40 
H$n. H*©E»tt«T«fcfc*ny9A«7£EWK 
#©*©««E*ffi»=E»"r*fca&fc:. *d^7A^ 

*ffl«Dk-if e— AT*©te$BfEgfcteS's<oHaat£ia$s 

L, *MHiE*»#>&*2 0 0 umSMrT-SW. ^KtitSS 
ESMtllfi * a f 7 A J^fiEffi <D V— tf hf- A TifiK b & 

[0 10 0] £©±3fc*ni^AE»llM&&«. *(D7 
• if- ***fC3fr**T?**«DjgSn*. % 
^y FWT K U-^-tf— #®«£a&-f -SPStt, iufj£©£a 
<7=J--A^ • J *—#'®m&.W?v*->!f • If— #M 50 



MOIt. *-fe^^©««E»«*©««E»lfc« 
£ * P ^ 7 A tfM&Eft $ nTfT < . 

[0 10 1] #fgWKcfcoTtf P^AfcEST-STtflf 
*EftttM*©ttSW«i6tt. U— BP 

ft. #7 K I/X«tCS^T7 > H h 7 »y fft^a- 
:7h9y^SJ**it*EMMB«a*ttW-&ft*. 
©3fcfflf*Eftfll#©--«"ett. *f^U>X-C*7tLfcU 

St $ntl7 T*fc U— tf-ft * 1*1 Cttlfcl U >XT^s6 
-5 ;!£;!>><=>. ^©3tf^©eiPtOTF (Optical Tra 
nsfer Function) tt. x-p©RJ£!30©geffiW£#8& 
fttfJcHilfcKfcD, «*0&V»R»OHPfe»-33tt* 
J&©«-&1;:«:, El 1 3 £ 5 £SB®££H9c. IP 
^PSMTF (Modulation Transfer Function) <h£ 

-3fcf-7 hfi<BlEJ?-£jft«>S;i<t:a<T#*. ilftSr. &ft 
7 8 OnmOTJi^U— tf— TfclCOHTfrff LT*5t. A 
/2NA=7 8 0/2 xO. 5 = 7 8 0 nm= 0 . 78m 
m=0. 8/im<hfi£9. 0. 8 XimMPST 0 . 4 Mm* 
©Oyi'77 7"tf7h^I^t5i:. Bffiny* 
7 7 7*1^7 HC£-6*W£j&*fc &J&»WJb* 

[0 10 2] SE-pT, «*tf. fflr«E*«*©*7>r* 

0. 4/im*OD7i'777 r i;7h47' l J7*-V7H 
lc£r?TKU-£f-£fcO. P^T-vXt:-;/ r-©M(9J© 
§ b^y9±.\Z 1 . 2 AtmO*i©5 7— ffi$&W£VtZ>Z\ 

[0 10 3] -77. 7t*MRE»ttCffoa*filC»*T* 

7>Kt>77 ^ t^U— X h 7 -V ^ ttt. -5-© + 'fri&<0 
r^f^^O. 8tfmtJ5ut)!iib> ti^O. 4/xm(p 
©P-7^T-yXtf>7 h^-y5'tC^te.nfc« 
3t*HlE«l»t#oa*iaiK:l»*-rsn?;^7y^'i; 

13.*). mi5\p]\Z.m3\-$~Z>Uyp7y'7\f.y SLfrft 

SE^*©^ifj7jiSi^tJtt^7 l t'\'y h*oia*-9— #ffl 

*3tflM8E»«Wt:©fl«BE»ffiBt7e'Sy KA»S©*n 
7*7Af«ffl«91/-1ft'-AroI»fiti: : £. fiM-rn 
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m t iiik a < ff 3 c t a«-e # « . 

[0 10 4] *JS*©*iSK*fcoT. d>y^ 

ftA«©tti/2K:*.Kc£KJ:D. EMI'- if— fcf 
— AfCfcfUTtt. Dy?77^hi, -C-ONZZfffti 

U— tfbf-AC#LTI4. Kfcffi*t*i;«J:3CUTj6 

tt>\Z. «*J*.tf. n-yi7 7'-y^ P tf-v MSlW-C]lM*Sft«i6 

g£. &SA 2 = 5 3 2nm (Mkfi3t) <fcttJM:&-&. □ 
v97y-f\±y h©g§££5 3 2/2nm=2 6 6 nmtcS 

-tf-A**, D'^77/t:7 hKJ:oTlHlSr*tt;fc» 
aNFl"— iffcf— AtOUTIt X<t-r*ifiWU— if 

tf- a t nisf jet ow fcficfflM e fe-c t^us* 

3frn^7AJBj5Sfll©U— +f fcf —A ©«•&{;: »2, Uy{?7 
y-JMy hK.fc*B«3fc£7JlfTS#n4/ , 9A»riUH© 
U— if K-A©ffiffiH«*RIffiK:*c*J:3 LT. ffifffiE 
■WOI/- iffcf-AKioT, i6*-9— tflMB*<I£*3 

[0105] B 1 4 12. *^BJ{C*3tt-5 □ ^ 7 y ^ fcf 

i7<7)v>h*ffit«ii5<Z» J F»^*il. 2/imW5 7- > /- 

v27y-?\±v h ©Mffltc «!/£:© s 5- >/— >&m.i>iz> 

77htLT^O-^77^e7 Hi. &?L«|f 
ttEfltffittO&WBISftttBd: 1 » 1 (DKmz&Z&E 

f -5 £ © &^ £fr O Z. £ ffl-C # -5 © & -5 o 

[oio 6]'4c9Bwc«(t«^Djr?Ao%flnieflUi 

^©EStf, •5-h-€ : n5>H h^-y^&tfi/n— y f- 
7y^±fCd = 5xisecxS «&u S tefttf fgf2#& 

A®Efttf. &Bit-£ftW*Eft«K#®#ftffiEB&B 
Sr. *P^7AM®U- tf fcf— ATSJS+, IP'S. — 
AfMW*. it:S^5 0 0 Mm<t>lcitX^$nfcl 5 0 x 
150 = 2225 fcf y haHSflMR£ft-3W«Ufc&tfH 
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mm-fZtztbizlt, BfflBftttBat. SfcflWME***© 
»ti:#oT*tt< tt> 2 0 0 <im»it« M. SSIf 
«ESM£*nif7A^fflC!)l/- if fcf— AXtfy h- 

•5. 

[0 10 7] *<Dlt#>. *JB9ITtt. 1fSE^?S«(r. 
10 h<fcUTJ£j5££nfcfig£j0. 4ym 

♦ ony^yy^liyht. ifiBU— iftf-ATfiS*t 
U 3t*«E»«t#0»#ti6»U— tfe-AODlHJ*^ 
#y hiCWfcttlfn^Cftll^. *o^ 7 AEI 

ffifit*D^7AMil/- If fcf— A£J:«flRlt;i#y 
©tefi-mSnyi' Typify htig^U— -if fcf— A© 

— yif-AJMtfW*. 7ttiN&E&«t#©fitffiES®« 
20 ©««E«Hft«fcte«£to-&U Hl-6. 3H*SE*tt# 

— tf TtaiSfiEffl Lfc* D 9=5 AE»eCR*S tl5 Wid! 

[0 10 8] 01511 ^"v^i^UffifCt-Sa-y^T 
•yytf-y h&BMFl'— iffcf— &<D&MX#y h £©ffi*f 

*t«H«5t**u. ji@Fx^-«^cE©&aitt. ±at© 

0 7 lc ^ L it tf- J^ffelffllffl © X ^ — ^ffi [eJSS t «t o Tff 
' t)tl%. B15tCi3ViT. ji@lFUif— fcf— A*in-y^7" 
•y ytf>y h±ldgWSnsi, igS^U— tf-tf— Af±n 
30 -y^T-^^tf-y bVJLyiSmz&^TmmiimZLZ. 
0? L. — -tf— fcf— A*<n y $ 7 y 7 tf v V ±KIE L < fia.W 
^tlT^-St. □>y^7'-y7 P tf h ©X <y v'SPfC^UT 
*i;tl3»rK:J:*H0lf-A»21W«»U<tt*3&« (B 1 
5 (b) &M) . attU— tf-t*-A7&iD-y:7 7'-y7 f tf 

y hoffimzmttztifzig-s <.Ktitm&mi&ft<D&wj& 

mtifcm^) B15 (a) f-^-Tct^tC. n-yi7 

7y7~\±y h©X-y >?BEIC«t-3T0»f$nTM^T< -5 
fcf-A«^(CiB0. i6»U— lf-tf-AAS 

40 fflta*sinfei^) fct2. B15 (c) \Z7F.t£.r> 
\Z. Uy97v"t\*v (-©X^v'gBfCi^TdFST^nT 
H-3T<*HD£-Attfe&»c«*;i4:k:fc*;ft>&, 
©-rtlSrB6 ©47>tiJ7^ h7= f -i'^^^2 9ICJ:oT^ 
tflL, B7lc*L7t#tB!HSS8 5 J; o TiSff L . jg^ 
X7-«^-CE*i*tti$tli). 
[0109] 

[SHHOSWftJ i^±liiHJL - fcJ:3^. *»^0!>E»*ft 

Rtfifgit«. »n-r«^iff«isftjttfic<ow«E« 

50 E»ffl#M36<OflH«ffi«*iE?l»=iiieiM*S1*-*-9— # 
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*a^9A©K«£H*©E«W*RrtB£fcD. @*T* 
flittfc#n^9 A©E»3&ffifttfE»S«ft»{fcTS C 

CO 1 10] SSIC. fttil#E@&#W:. tt*©DVD 

T*©*T, gsgKjEfiSfcsfrni^AOESa^JI&Etfc 

Eftfttt. 

fc3t*«E««#. 
[0 3] *RW**lfrra3fcflMRE»S£e«©*lJ«S 

[0 4] *58W**JSr*3tilHB>E»S*««©^^y 

[0 5] **W**M"r«3ttW*«e«SflfeS«©3t'Ny 
F ©ftS©0iJ £^T¥B0. 

[06] **W£*irr**fc**E»3£8«©ifc'Nv 
H©3t*3S©RWH. 

[0 7] *£H£*;Kr«3H*ffilE*B££a©ttffi[3 
g§©«EfflS0. 

[0 8] H6»C«Ufc3t'Sy KK«k**ay9AE»B* 

©3t©tfc&£STia9!0. 

[09] 06 KSUfcJt'Sy Kfc«fc**D^7AE®^f 
©3t©^aS^^TIK^0. 
[010] 0 6 K^Ufcft'Ny FK.fc-SJfcn^AS* 

[011] aetSLfcJt'x-y KC±5*ny5A?l4 

ft © t£$g £ i&BJl 0= 
[012] *3SHS^Lfc**«E««flE©h7v* 
HS^^JC^: ITS Lfc!Si3H0. 
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[013] U— +f-t'-AT*e>y h£SSI*U £»£•©» 
41©£&H8c (MTF) t»«flE©H^SHSC«K«rH. 

[014] *36W***Ufc3eit*E««tflc©h9y^ 
©Oy^TyT/fcTy hSB#£ffi*UTSLfci&B;!0. 

[015] *3eW**»0fc3tt«f«E*Mtflc©h7y^ 

©W&Srffi;*: LTS Lfci$J9E0. 
[016] t3£3(E©*Dif7A*e«lUth7y^©— « 
*S-T3t««E*«M*:. 
10 [017] fle#©3fc*MBE»B3iS«©3fc^v KOJfe* 
5fc©I»9!0. 
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